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Foreword 


Metallurgical, materials, ceramic and chemical 
engineers worldwide will welcome this new com- 
pilation of thermochemical data by Professor 
Barin. Here they will find the most comprehensive 
tables yet available for the thermodynamic proper- 
ties of pure substances as a function of tempera- 
ture at 100° intervals. Almost twenty-four hundred 
substances are included — the elements, and 
compounds of two, three, and four elements. The 
vast majority of substances are inorganic, but Dr. 
Barin has included a generous selection of the 
more common hydrocarbons, carbohydrates, and 
a few chlorinated hydrocarbons. The format of the 
tables conforms to that of the JANAF tables, and 
SI units are employed. To better appreciate the 
value of Dr. Barin’s work, | have compared it below 
with other compilations that | regularly use. 
JANAF Tables. These tables are critically evalu- 
ated, each table is accompanied by a text that 
describes the data considered and reasons for 
the choice between conflicting values. The effort 
is directed at substances of importance to the 
sponsors of the project (U.S. Air Force and De- 
partment of Energy). As a result the stress is on 
substances of importance to fuel combustion, jet 
and rocket propulsion, and air pollution. Many 
elements and compounds of importance to 
metallurgy and related fields have not yet been 
included. For example, there are no tables for the 
elements and compounds of Ag, As, Au, Bi, Cd, 
Ce, In, Ir, La, Pd, Pt, Se, Sn, Te, Y, and U; more- 
over, many compounds essential to metallurgical 
calculations, such as CuS, NiO, NiSO,, PbSOz, 
ZnO and ZnS have yet to be included. 

U.S. Bureau of Mines Bull. 672, 674, and 677. 
Bulletins 672 and 674 cover the elements, binary 
oxides and binary halides in a very complete 
fashion. Bulletin 677, summarizes the vaiues from 
Bulletins 672 and 674, and adds a modest selec- 
tion of tables for arsenides, antimonides, borides, 
carbides, carbonates, hydrides, nitrides, phos- 
phides, selenides, silicates, silicides, sulfates, 
sulfides and tellurides. The coverage of these 
added compound types, however, is far from com- 
plete; for example, there are no tables for PbSO,, 
SnSO,, GaS and Li2S. The only ternary com- 
pounds included are the carbonates, sulfates and 
silicates, and no quaternary compounds are 
listed except for a limited number of hydrated 
compounds. Only brief references are given to 
the data sources, without attempt to explain the 
choice between conflicting values. 

The Barin tables are far more complete in cover- 
age than any of the sources described above. All 


of the natural elements and their compounds are 
included. In addition to the substance types listed 
in USBM Bull 677, the Barin tables include a large 
number of ternary oxides — aluminates, arsen- 
ates, borates, chromates, molybdates, nitrates, 
oxy-halides, phosphates, titanates, tungstates, 
selenates, vanadates, zirconates, etc. — as well 
as cyanides, hydroxides, complex silicates and 
inter-metallic compounds. The only substances 
not included by Barin, for which tables can be 
found elsewhere, are the ionized-gas species and 
a limited number of gas species important only 
at very high temperatures, which are listed in the 
JANAF Tables. For each table Dr. Barin gives 
references for each of the major thermochemical 
values employed (enthalpy of formation and en- 
tropy at 298 K, and heat capacity). Like the USBM 
Bulletins, no attempt is made to discuss the 
choice between conflicting data sources. 
Regarding quality of the values listed, Dr. Barin 
has wisely relied heavily on critically evaluated 
data (CODATA and JANAF) in cases where such 
values are available. For other substances he 
has drawn on a wide variety of sources, including 
the USBM Bulletins, other compilations, the 
periodical literature, and his own estimation of 
some thermochemical data. AS new measure- 
ments are made, and as new critical evaluations 
become available, many of the Barin tables will 
require revision, but this is a characteristic of any 
attempt to compile thermochemical data. Anyone 
making thermochemical calculations who insists 
on the best possible data, will use a compilation, 
such as that of Barin or JANAF, as a starting 
place, but he will then check the recent periodical 
literature for new measurements that may have 
rendered the compiled values obsolete. This in 
no way detracts from the value of the compilation 
by Dr. Barin, which offers a starting place that is 
far more comprehensive than others, particularly 
for those concerned with metallurgical and simi- 
lar systems. 

The accomplishment of Dr. Barin in producing 
this volume is more remarkable in that itis largely 
an individual effort. The writer appreciates, from 
his own modest efforts to accumulate thermo- 
chemical data, the magnitude of the effort rep- 
resented by this work. 


Herbert H. Kellogg 
Columbia University 
New York, N.Y., 10027 
February, 1989 
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in 2022 with funding from 
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Preface 


Thermodynamic calculations are often used for 
the analysis and description of the changes of 
state associated with the transfer of matter and 
energy. These calculations are an indispensable 
part of today’s technical and scientific investi- 
gations in various fields such as chemistry, 
metallurgy, chemical engineering, energy tech- 
nology, environmental technology, etc. The re- 
cent improvement in computer capabilities did 
enhance the application of thermochemical cal- 
culations in the development of new processes 
as well as for the improvement of existing tech- 
niques. 


The reliability of the results of thermochemical 
calculations depends, in the first instance, on the 
accuracy of the thermochemical data used. On 
the other hand, the practical relevancy of the 
results is determined by the comprehensiveness 
of inclusion of the various species which are often 
quite numerous in real systems. 


In this sense this present work may contribute to 
the application of thermochemical calculations to 
a wide variety of substances. The values of the 
thermochemical functions of 2372 pure sub- 
stances [including 91 elements and the electron 
e (gas)] are tabulated at temperature intervals 
of 100K. The substances include about 100 
Organic compounds. The data of gaseous species 
are always tabulated separately. 


Complete sets of basic data needed for the calcu- 
lation of thermochemical functions are available 
only for a relatively small number of substances. 
Very often the data have to be completed by ana- 
lysing values from different sources as well as by 
appropriate estimations before they can be used 
for calculations and they may well then be less 
accurate. Such estimates have been made es- 
pecially for S (298.15) and C,(7). 


The layout of the tables and the functions quoted 
correspond to conventions which are also used 
in standard works such as the JANAF Tables and 
the Tables of the U.S. Bureau of Mines. The fol- 
lowing thermochemical functions are tabulated: 
heat capacity C,, entropy S, Gibbs energy 
function Gef = —[G—H (298.15)]/T, enthalpy H, 
enthalpy increment H—H (298.15), Gibbs energy 
G = H-—T 5S, and the formation quantities Ah,, 
AG, and log k;. The formation reactions refer to 
the reference states of the elements, which are 
given in a separate table. 


A preliminary text serves to introduce the subject 
of thermodynamics and includes a short descrip- 
tion of the fundamental relations of chemical 


thermodynamics. The calculation of thermo- 
chemical functions is elucidated on the basis of 
these relations. This is followed by a description 
of the contents and structure of the tables. A rela- 
tively large amount of space is devoted to the 
examples in order to demonstrate the use of 
tables to those who are not well acquainted with 
thermodynamic calculations. 


The data listed in the tables in Part VIl also form 
the database for EQUITHERM, a software system 
authored by |. Barin, G. Eriksson, F. Sauert, M. 
Zeitler, B. Wittig, and W. Schmidt, which is avail- 
able from the publishers of the book. EQUITHERM 
can be used to carry out thermodynamic calcu- 
lations on multi-component, multi-phase systems 
made up of any of the substances listed in this 
work. Thus, the publishers are in the unique pos- 
ition of being able to offer both a printed compi- 
lation of thermodynamic data for pure substances 
and a software package for the calculation of 
equilibria in multi-species systems. 


Cologne/Aachen, Summer 1988 |. Barin 
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Part | 
Basic Principles 


1 Thermodynamic functions and relations 


This section summarizes the laws of thermody- 
namics and the relations that are derived from 
them. The main object is to form a fundamental 
basis for the exact description of the tabulated 
thermochemical data and their practical appli- 
cation for users who are not specialized in ther- 
modynamics. 


The equations included in this brief summary are 
only intended to provide the elementary tools for 
chemical thermodynamic calculations. If further 
information or explanation is required one of the 
numerous textbooks and standard works, which 
treat the fundamentals of chemical thermody- 
namics in detail, should be consulted. Some such 
textbooks are listed at the end of this chapter. 


1.1 State functions 


In thermodynamics the properties of asystem are 
represented by state functions which are them- 
selves described using appropriate variables of 
state. The following state functions are employed 
in chemical thermodynamics 


p pressure 

T absolute temperature (thermodynamic tem- 
perature) 

V~ volume 

U_ internal energy 

H_ enthalpy = U+ pV 

S_ entropy 

A Helmholtz energy (free energy) = U-TS 

G_ Gibbs energy (free enthalpy) = H—TS. 


V, U, H, S, A, and Gare extensive properties, i.e., 
they depend on the amount of material present 
in the system. p and 7 as well as all molar quanti- 
ties are intensive quantities. 


The state functions are properties of the present 
state of the system and do not depend on the path 
by which that state was reached. The differential 
of astate function is an exact differential; its inte- 
gral between the initial and the final state is inde- 
pendent of the path taken. 


1.1.1 The Zeroth Law of thermodynamics 
Empirical temperature 


All systems in thermal equilibrium with a refer- 
ence system are also in thermal equilibrium with 
each other. All systems in mutual thermal equilib- 
rium with each other have the same temperature 
Q. This implies that the equality of temperature is 
the necessary condition for thermal equilibrium 
between two systems or two parts of a system. 
The thermodynamic temperature 7 is an inten- 
sive property of a system independent of its 
mass; itis defined by the Second Law and related 
to the empirical temperature 0. When 7 = @ 
it is referred to as the Kelvin temperature. The 
temperature 7 is a state function and its value is 
defined on the basis of the ideal gas temperature 
scale. 


Celsius temperature: 
fel C] =i | Kiia2ihonto 


Fahrenheit temperature: 
te [F] = 9/5 t-[°C] + 32 


Ice point: 
0°C = 273.15 K 


1.1.2 Equations of state 


The following equations of state apply to a homo- 
geneous system (comprising a single phase) 


VV (Den); 
a= SPV 2) 


where V is the volume, p the pressure, 7 the 
temperature and nthe amount of substance (e.g. 
in moles). For each given set of values for 7, p 
and n, V has a corresponding value. 


V and pare state functions. For a homogeneous 
system of fixed n 
dV = (06Wép);dp + (OV/0T),dT 


and, hence, 


(@V/0T), = —(OV/0p)+ (0 pldT)y. 


|-2 Basic Principles 


Ideal (perfect) gas: 
pV = nAT (ideal gas equation) 


R is the gas constant and n the amount of sub- 
stance in moles. 


Real (imperfect) gas: 
Pp =RT/(V,, — b) — alVa 
(van der Waals equation) 


p= (ATIV..)[1 + BUT)IV,, + C(T V2 +e] 
(virial equation) 


V,, = V/nis the molar volume, a and b are the 
van der Waals constants and B, C, etc. are the 
virial coefficients. 


1.2 The First Law of thermodynamics 
1.2.1 Thermodynamic system 


The macroscopic part of the universe being con- 
sidered for thermodynamic purposes is known as 
the system (e.g. a chemical reactor containing 
substances). The part of the universe outside the 
system is termed the surroundings. 


A homogeneous system (or phase) is one with 
the same physical and chemical properties in 
every part of it. A heterogeneous system is made 
up of several phases. 


An open system can exchange mass and heat 
with its Surroundings; an open system can also 
do work and have work done on it. 


A closed system cannot exchange mass with its 
surroundings. Heat exchange and work are pos- 
sible. 


An isolated system can exchange neither mass 
nor heat and it is impossible for the system to do 
work or have work done on it. 


A thermally isolated system is a special case of 
the closed system, where no transfer of mass or 
heat can take place but the performance of work 
is allowed. A process taking place in a thermally 
isolated system is referred to as an adiabatic 
process. 


1.2.2 Formulation of the First Law 


General principle: The energy of an isolated sys- 
tem is constant. 


Energy, work, heat 
The work done on a thermally isolated system is 
independent of the type of work and of the route 


by which this is carried out. In the case under 
consideration the transition from state 1 to state 
2 is represented by 


Wag = G2 — E, = AE 


where W,, is the (adiabatic) work carried out 
and E the energy of the system. In an adiabatic 
process the work done on or by the system corre- 
sponds to the change in the energy of the system 
from state 1 to state 2. The value of AE is indepen- 
dent of the path. E is a state function. 


W.4 > 0 work is done on the system, 4E> 0 
W.4 < 0 work is done by the system, 4E <0. 


For an /solated system, 
Wig = Oand AE = 0, i.e. E = constant. 
For a closed system, 
AE=Q+W 
Q> 0 system receives heat, 
Q< 0 system loses heat. 
For an infinitesimal change of state: 
dE=dQ+ dw 


where dW and dQ are inexact differentials, in 
contrast to dE, and ought strictly to have been 
characterized as such in the way they are written. 


The work Wcan be carried out in different ways. 
Mechanical work associated with a change in 
volume is defined as 


dW= — pdV 


where p is the external pressure exerted on the 
system. 


dW<0 work is done by the system, 


dW>0 work is done on the system. 


Electrical work done on the system: 
dW,, = Q.,d@ 


where Q,, is the electrical charge and dg the 
change in electrical potential. 


1.2.3 Internal energy 


The total energy of a system is made up of its 
kinetic energy E,;,, its potential energy E,.; and 
its internal energy U: 


E= Bee ar Est se (YL. 


The law of conservation of energy for an isolated 
system is described by 


Exin + Epot + U = const. (isolated system). 


At constant macroscopic velocities and constant 
positional coordinates (which are always as- 
sumed in what follows) the following apply to 
internal changes of state: 


AU = W adiabatic process 
AU=0 isolated system 
AU=Q+W closed system. 


In the case of an infinitesimal change of state in 
a closed homogeneous system whereby the only 
work done is associated with the change in vol- 
ume, the following relation applies: 


dU = dQ — pdV. 

U, like E, is a state function and is described by 
U= U(V,T), 
dU = (dGU/dV)7dV + (OU/OT)\aT. 


1.2.4 Enthalpy 


The enthalpy of a system at constant pressure is 
defined by 


H= U+ pv. 
After differentiation and substitution of dU = 


dQ — pdV this gives, for a closed homogeneous 
system, 


dH =dQ+ Vdp 
AH = Q atconstant p. 


In the case of isobaric processes (p = constant) 
in closed systems the heat exchanged with the 
surroundings is equal to the change in enthalpy 
of the system. For this reason the enthalpy is an 
important state function in applied thermody- 
namics. The application of the energy law to 
stationary flow processes often involves setting 
up enthalpy balance relations. 


Like U, H is a state function and for a closed 
homogeneous system described by 


H= H(p,T), 
dH = (OH/0 p)+dp + (CH/0T),dT. 


1.2.5 Heat capacities 


For closed systems of constant composition the 
heat capacities Cy and C, are defined as follows: 


C, = (GHIAT), = |dQ/dT|p. 


1 Thermodynamic functions and relations I-3 


The total differentials of U and H can then be 
expressed by 


dU = C\dT + (@U/0V) dV 
dH = C,dT + (@H/0p)rdp. 


Relations for C,— Cy: 


The equations for definition of Cy and C, imply 
that the difference C,,— Cy in the case of an ideal 
gas corresponds to the work needed for expan- 
sion of the system on heating at constant pres- 
sure. 


From the equations given above follows 
C,— Gy = (eHI0T), — (OUIOT )y. 
Insertion of H = U + pV gives 


C,— Cy = (QU/0T), —(@UIAT)y 
+ (A(pV)/OT)p. 


Calculations using the relations for partial deriva- 
tives yield 


(QUIGT), —(QU/OT)y = (GU/OV); (OV/OT), 
(A(pV)/OT)» = p(@V/OT)p. 


Insertion of these equations into the last equation 
for C, — Cy gives 


Cy— Cy = [(QU/OV)1 + pl(QV/OT)». 


Transformations using Maxwell relations (see 
Section 1.6.4) and relations for partial derivatives 
lead to 


(QU/OV), = T(dpldT)y—p. 


Inserting this expression into the last equation 
with use of partial derivatives gives 


Cx Gp = TVort 
where « and x are defined by 
1 
C= (G Vio mal eel 
V 
(isobaric thermal expansivity), 
1 
kK = 5 ON, [Pa ‘'] 
(isothermal compressibility). 


For ideal gases, 


aces VAI 
(ee ea WP? 
Cree Gy =a. 


For condensed phases the difference between C, 
and C, is determined by the constants « and k 
and, thus, varies from substance to substance. 
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Example: AgCl (solid) 


C, = 52.886 J K~' mol~' at 7 = 298.15 K 
(see Tables). 


The following values for «, k and @ (density) are 
reported in “D’ans. Lax” (E. Lax: Taschenbuch 
fur Chemiker und Physiker Vol.1, Springer- 
Verlag, Berlin, 1967): 


= 1038<10-> kK" 
Kwa 10) bak — 2410" Pa * 
M = 143.321 g/mol, @ = 5.56 g/cm? 


V =143:621/5:56"=—"25.777cm> mol | 
ca PLATA | What hoo eiYe) ese 


so that 
Cx Cy = 3: K mole 


This difference amounts to 6.4% of C,. 


1.2.6 Temperature dependence of U and H 


The following expressions are obtained by substi- 
tuting Cy and C, in the total differentials of U 
and H for closed homogeneous systems: 


dU = CydT + (@U/0V) dV 
dH = C,dT + (@H/dp)7dp. 


When Maxwell equations (see Section 1.6.4) are 
employed, the following relations can be derived: 


(OU/dV); = —pt T(dploT)y 

(CH/é p)+ = V— T(éVIOT),. 
The dependence of Uand Hon Vand p atconstant 
temperature can therefore be expressed in terms 
of directly determinable quantities. The following 
expressions are obtained for the temperature de- 


pendence of Uand H after inserting « and k (see 
Section 1.2.5): 


aUu=— Cdl (=p + Taikidv 

dA —-C,d7 + [V(1 — fa)| dp. 
For ideal gases, 

dU = CdT 

Gita meacis 
The terms [— p + Ta/xk] and [V(1 — Ta)] have 
to be taken into account in the case of condensed 
phases. In many cases the quantity [V (1 — Ta)] 


is negligibly small with respect to the enthalpy 
changes occurring with temperature and, in par- 


ticular, with respect to enthalpies of reactions or 
phase transitions. 


Example: iron at 298.15 K; « = 11.7x10°° K™' 
and Vo = Vesioc, = ae cm Ol 
7AX10- © m? molec and ora =o GOncinee 
from Landoldt-Bornstein, 4331/p.132). 

If the pressure is increased by 100 bar = 10’ Pa 
then 

[Vi1—Ta)JAp = 

[7.1 x 10° © (1298.15 x 11.7 x 107 ®)] 10” 

= 7.0.30), Ohaus 


The enthalpy change involved in increasing the 
temperature from 298.15 K to 300 K (i.e. by 1.85 K) 
amounts to 46 J mol '. 


In general the enthalpy changes occurring in 
condensed phases at moderate pressures can be 
adequately described by the relation 


dii—C.dse 
For reactions among solid substances 


dUwx dH. 


1.3 Joule-Thomson (Kelvin) effect 


The Joule-Thomson experiment demonstrated 
that on adiabatic expansion, without performing 
external work, the enthalpy of a gas (ideal or real) 
remains constant. From this it follows that the 
internal energy U of an ideal gas is independent 
of the volume and is, thus, determined by the 
temperature alone. 


For an isenthalpic process in a closed homo- 
geneous system 


dH = (dH/GP)7dP + (dH/0T),dT = 0 
so that 
ne = (OT/O p) == (OH/0P)+/C,. 


[jr is the Joule-Thomson coefficient. From this it 
follows that 


(OHId p); = — p57 Cy 
(OH/OT)y = (1 es & LM y7/K) Cx 
For an ideal gas, 


Hot = 

H(T,p1) = H(T,p2). 
For a real gas, 

(on (2al Rie Dies 


where a and bare the Van der Waals constants. 


The value of 5+ has the following consequences 
inthe T — pdiagram: 


Hyt > 0 region of cooling, the gas is cooled as 
it expands (e.g. Nz, Op at 298.15 kK) 

yt <0 area of warming, the gas becomes 
heated on expansion (e.g. He, H> at 
298.15 K) 

yt = 0 boundary curve at T= 7,. 


T, is the inversion temperature. For a van der 
Waals gas 


T, = 2a/Rb = 2T, 
where 7, is the Boyle temperature. 


For COz at 7 = 298.15 K and p = 1 bar 


inp = aes bar «. 


This means that the temperature of CO, de- 
creases by 1.1K as a result of a pressure de- 
crease of 1 bar. 


In thermochemistry, gases are frequently re- 
garded as ideal gases. That is, no account is 
taken of the change in enthalpy with pressure. It 
is possible to check the validity of this simplifi- 
cation for a given gas on the basis of the relation 


(GHi¢p)r = = Mary. 


1.4 The Second Law of thermodynamics 
1.4.1 Entropy 


The Second Law, like the First, is axiomatic and 
expressed by the following general principle 
(Atkins): “No process is possible in which the 
sole result is the absorption of heat from a reser- 
voir and its complete conversion into work”. 


The First Law leads to the definition of the internal 
energy (U). The Second Law introduces the en- 
tropy (S) and the temperature (7) as state vari- 
ables and, furthermore, determines the direction 
of natural processes. 


With reference to Sommerfeld and Haase (see 
Section 1.13) the implications of the Second Law 
can be summarized as follows: 


— Every thermodynamic system possesses an 
extensive property called entropy (S). The 
change in entropy of a system is determined 
by bringing the system from an arbitrary initial 
state to a defined final state, whereby the sys- 
tem passes through a series of equilibrium 
states. At each step the quantity of heat dQ is 
added to the system. Division of dQ by the 
absolute temperature 7 (which remains to 
be defined), and summation of the quotients 
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dQ/T over all the steps, yields the change in 
entropy of the system for the change of state 
in question. 


For a reversible cyclic process: 


$dQe/T = 0 
and hence 
d@=/ jm—a dio: 


— Entropy is a state function. 


— The entropy of a closed system can only in- 
crease in a natural (real) change of state. 


— The increase in the entropy of a system for 
any change of state can be divided into two 
parts: 


NS =A Seat vA Oe 


The first term corresponds to the entropy 
change occurring in the system as a result 
of heat exchange with its surroundings. The 
second term represents the entropy changes 
resulting from the process taking place within 
the system. 


The following general relations apply to entropy 
changes in closed systems: 


AS. = 0 adiabatic process 

AS, =0 reversible process 

AS, >0 irreversible process 

AS>AS, irreversible process 

AS = AS, reversible process 

AS=0 reversible, adiabatic process 
AS>0O irreversible, adiabatic process. 


1.4.2 Entropy changes, 
thermodynamic temperature 


For the entropy change in a closed system in 
thermal equilibrium with a reference system the 
following simplified relation applies: 


dS; > dQ.ys/Tsy; (Clausius inequality). 


In general, the entropy change in aclosed system 
at uniform temperature is defined by 


2 


AS> \dQ/T. 


, 
Where dQrepresents the infinitesimal quantity of 
heat introduced into the system and 7 the tem- 


perature of the system. Furthermore, 
As = O/T isothermal process 


dS=dQ,.,/T isothermal, reversible process. 
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This, combined with the equation 

dU = dQ — dW (First Law) 
produces 

dU = TdS — pdV (fundamental equation). 
From this equation follows 


U = U(S, V), 
dU = (QU/0S)y dS + (QU/OV)s dV. 


Comparison of this equation with the fundamental 
equation leads to definition of the thermodynamic 
temperature 7: 


(@U/0S)y = T. 


Combination of relations from the First and 
Second Laws gives, in addition, 


dS = (dU + pdV)/T 
dS = (dH — Vdp)/T. 


Thus leading to the following relations: 
(dS)uyv20, (dU)sy<0 
(dS)y,20, (dH)sp <0. 


1.4.3 Temperature dependence of entropy 


The entropy of a closed homogeneous system is 
described by 


Sy EVAE 
2 =) J,)) 
so 
dS = (@S/0T)dT + (0S/0V)rdV 
= (dU + pdV)/T, 
dS = (0S/0T),dT + (dS/0p):dp 
= (dH — Vdp)/T. 


Together with the equations from Section 1.2.6 
dU = Cd7+ [—p+ Ta/x] dVand 
di — Cod? -{Vt = Ta)] dp 

they yield 
dS = (C\/T)dT + (a/k)dV, 
dS = (C,/T)dT — Vadp. 

For ideal gases these equations become 
dS = (Ci/T)dT + RdV/V 
ds (Col ijdt — Rdp/p. 


The entropy of an ideal gas increases on expan- 
sion at constant temperature. If the pressure of 
an ideal gas is reduced in this way from 1 atm to 
1 bar then the entropy of the gas is increased by 
0.109442 JK~' mol. 


For pure condensed phases the change in en- 
tropy as a result of pressure changes is often 
negligible in comparison with the entropy 
changes resulting from changes in temperature 
and from chemical reactions or phase changes. 
So that here the following equation applies: 


dS = (C,/T)d7 
if the pressure change is not too high. 


For iron at 298.15 K (see example in Section 1.2.6) 
the entropy change resulting from the change in 
a Vdp on raising the pressure from 1 to 101 bar is 
given by 


VaAp = 7.1X107°x 11.7 x 107 © x 107 
=83x<X10 “JK ‘mol °: 


1.5 The Third Law of thermodynamics 


General formulation: /t is impossible to reach 
absolute zero (T = OK) in a finite number of 
steps. 


Nernst heat theorem: The entropy change 
accompanying a transformation between pure 
crystalline solids in equilibrium approaches zero 
as the temperature approaches absolute zero. 


Planck’s postulate: The entropy of ideal crystals 
of pyre solid substances approaches zero as the 
temperature approaches zero. 


A more general formulation of the Third Law is 
that of Lewis and Randall (as quoted by Atkins): 
If the entropy of every element in its stable state 
at 7 = Ois taken as zero, every substance has a 
positive entropy, which at 7 = 0 may become 
zero, and does become zero for all ideal crystal- 
line substances, including compounds. 


When 
S(T = 0) = 0 


then, in general, 
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S(T) = |(C,/T)dT at constant p. 
fe) 


The entropy values based on the condition 
S(T = 0) =0 
are known as ‘Third Law entropies” or “absolute 
entropies”. 
Comments on residual entropy* 


For most pure crystalline substances it is pos- 
sible to determine the entropy on the basis of the 


*) Carl Wagner, private communication, 1977 


Third Law (S(T = 0) = 0) from calorimetric data 
alone, i.e. C,(T) and heats of transitions. 


In the case of many gases (H2, Oz, No...) the 
entropy is not determined from calorimetric data 
but calculated from the equations of statistical 
mechanics. The Boltzmann equation for the re- 
lation between entropy and thermodynamic prob- 
ability is the basis for this: 


AS(I>N) = J dQ ey/T = kin [Q(N)/Q(N). 


Where k is Boltzmann constant and Q the weight 
of configuration (thermodynamic probability). Q 
is defined as the number of microstates forming 
a macrostate. With 


S(ll) — S(l) = kIn Q(Il) — kIn Q(l) 


it is possible to set the following condition: 


S07 iO 1 
and hence 
S= kIinQ. 


This procedure would be rational but it is not 
normally employed. The following convention is 
used instead: 


S = kin Q (conventional) = kIn Qe. 


Q.- does not take into account those microstates 
resulting from differing orientations of atomic nu- 
clei and through the exchange of isotopes of 
atomic nuclei. The numbers of such microstates 
do not change in chemical reactions. It is, there- 
fore, justifiable to ignore them in thermochemical 
calculations. 


In the case of ideal gases it is possible to calculate 
Qc. for particular values of p and 7 from spectro- 
scopic data using the formulae of statistical 
mechanics. 


The calculation of 2, is more difficult for crystals. 
So the entropy is calculated from 


S(T) = kin Qc(T = 0) + [ (C,/T)AT. 


oes 


For perfect crystals: 
OT = 0) = jal-e, SG = 0) =:0. 


However, amorphous phases (glasses) and crys- 
talline mixtures possess a finite residual entropy. 
In the case of substances such as Hz and CO too, 
it holds that S(T = 0) >0. 
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1.6 Fundamental relations of thermo- 
dynamics 

1.6.1 Helmholtz energy, Gibbs energy 

Helmholtz energy: A= U— TS 

Gibbs energy: G= AH-TS 


On changes of state in a closed system, after 
substitution of the relations from the First and 
Second Laws, this yields: 


(dA)+y <0 
(dG)+,, <9. 


It follows from this that A and Gin closed systems 
must decrease in a natural process and reach a 
minimum at equilibrium. For reversible changes 
of state at constant temperature 

dA=dU-— Sdf, T = const. 
0 /(E7 =" (oll — Sil Jp T = const. 


In the case of a closed system only performing 
work by change of volume 


dA 


l| 


— pdV — SdT 


dG 


l| 


Vdp — SdT. 


The functions A and G combine together the 
statements of the First and Second Laws and are 
of fundamental importance. 


The changes of A and Gin closed systems corre- 
spond to the maximum work performed by or on 
the system. dA is identical to the work carried out 
during an isothermal reversible change. dG is 
identical to the non — p, Vwork carried out under 
isothermal, isobaric, reversible conditions. In 
other words — dGcorresponds to the maximum 
non — p, Vwork (e.g. electrical work) that can be 
done by aclosed system at constant p and T. 


The main function of interest in chemical thermo- 
dynamics is G(p, T) since p and 7 can be speci- 
fied in most technical processes. Most chemical 
processes take place at constant pressure and 
not at constant volume. 


It should be noted that the definition 
G=H-TS 
applies to the Gibbs energy of a homogeneous 


system at uniform temperature. If a system con- 
sists of different phases @ existing at different 
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temperatures 7, the enthalpy H, entropy S and 
Gibbs energy Gof the total system are given by 


H = ye ah 
? 
S=) 5S, 
9 
G=H- iy GiGi) 3 
77 
if the temperature is uniform throughout the 


wholesystem, ies if 7 = 7,, then 


Gr tS. 


1.6.2 Temperature and pressure dependence of 
Gibbs energy 


For aclosed system consisting of only one phase 
of a pure substance, Gis described by 


dG = (0G/dp);dp + (0G/0T),dT 
with 
alG = Wol? = Selle 


it follows for the temperature and pressure de- 
pendence of G that 


(Gion. = —s 
= (G— A)IT 


(C(GIT)(0T),= AIT? 
(Gibbs-Helmholtz equation) 


(6G/dp)y = V. 


The temperature dependences of H and S have 
been described in Sections 1.2.6 and 1.4.3; G(T) 
is given by 


CT sat je — 7 SP): 


From the pressure dependence of G it follows 
that 
in the case of an ideal gas consisting of n moles 


dG = nRTdp/p, T = const. 
and in the case of pure condensed phases 
dG = Vdp, T = const. 


The change in the Gibbs energy of pure con- 
densed phases as a result of changes in pressure 
is often negligible in comparison with that re- 
sulting from changes in temperature and from 
chemical reactions. 

In the case of iron at 298.15 K the change in Gibbs 
energy on increasing the pressure from 1 to 
101 bar is 


AG = VAp = 7.1107 x 107 
= flmola i 


This is much less than the change in G resulting 
from a temperature increase of 5 K. 


Hence, in many cases involving condensed 
phases, it can be taken that 


(0G/d p)+ = 0. 


However, this does not apply to geophysical pro- 
cesses where account has to be taken of the very 
high pressures involved. The equationdG = Vdp 
must be integrated in such cases. 


The Gibbs energy of pure substances is reported 
for a standard state, i.e. at 1 bar; by definition 
such values (G° values) are not dependent on 
pressure. 


1.6.3 Natural changes and equilibrium state 
in a closed system 


According to the Second Law and the Clausius 
inequality in particular (see Section 1.4.2) it fol- 
lows for a closed system, which can exchange 
heat with its surroundings at constant tempera- 
ture, that 


Als = elO/iT 0 (7 = Ja) 
ISs= oii = const. V,7 
as dAhr = 3 const. p, T. 


If the only work allowed is that occurring on vol- 
ume change then 


FAS] dU, const. V 
IelSee=ollab const. p 
(dS)uv 20 (aS) 220 
(dU)sy < 0 (G7) 530 
(JA)rv <0 (dG);, <0 


These relations express the direction of natural 
changes of closed systems in terms of inequali- 
ties. The equilibrium state is characterized by the 
corresponding equality. 


In the state of equilibrium the entropy of the sys- 
tem reaches a maximum 


S(U,V) > maximum 
and the Gibbs energy a minimum 


G(T,p) > minimum. 


1.6.4 Characteristic functions 


Summarizing the characteristic (extensive ener- 
getic) functions of state and their differentials for 
a closed homogeneous system of constant com- 


position involving only p,V work, yields the fol- 
lowing list: 


U(S,V) 

dudOe,—"pdv* dU =" Tas — pav 
H(S,p) dH = TdS+ Vdp 
A(T,V) dA = — SdT— pdv 
G(T.p) dG = — SdT+ Vap. 


The following Maxwell equations are derived 
from these 


(OTIOV); = —(0p/dS)y 
(@T/dp)s = (AV/0S), 
(Op/0T)y =  (AS/0V)+ 
(@VICT), = — (@S/ép)s. 


These relations allow the representation of the 
change of some properties as functions of readily 
determinable quantities. Use is made of this in 
deriving the temperature dependence of U and 
H (see Section 1.2.6). (0U/0V)7 is found to be 
[—p + T(ép/eT)y] with the aid of Maxwell's 
3rd equation. 


1.7 Closed system with reactions 
1.7.1 Reaction equation and conventions 


In a closed system (e.g. made up of two different 
phases of a pure substance or of an ideal mixture 
of several components) the reactions that take 
place can be represented by 


Vai; at VroRo ae fn: > VpiP, ar Vp2Po Iran SBE 


where vy; is the stoichiometric coefficient of / and 
R, and P, denote the reactants and products re- 
spectively. 


According to convention 

vy, < 0 for reactants 

y; > O for products 
dv; being the change in moles on reaction. 
The relations between n; and v; are 

nin, = 


dnj/v; = dn,/v; ae dé 


vi/V; 


whereby é is the extent (degree of advancement) 
of a chemical reaction. dé = 1 corresponds to 
a complete reaction where v, moles of / have 
reacted. 


(OH/0E)1,» = |dQ@/dclr,p, 
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therefore, corresponds to the heat exchanged 
with the surroundings for a complete reaction at 
constant temperature and constant pressure. In 
a phase change it is known as the “enthalpy of 
transition” and in a chemical reaction as the ‘“‘en- 
thalpy of reaction”. 


With 
dldg =A 


the following definition applies to the change in 
the quantity Z during a reaction 


AZ= 2Xyv,Z; 

1.7.2 Reaction quantities 

An, = 2V; change in total moles during 
reaction 

AV, =2viV, reaction volume 

ACy, = Xv,Cy; reaction heat capacity 
at const. V 

ACp, = Xv;Cp; reaction heat capacity 
at const. P 

AU, = 2Xv,U, energy of reaction 

AH, = Xv,;H, enthalpy of reaction 

A\lnf. <@ exothermic reaction 

A\llnk. >@ endothermic reaction 

AS, =2yv,S, entropy of reaction 

AA, = Xv;|A, Helmholtz energy of reaction 

AG, = 2Xv,;G, Gibbs energy of reaction 


Relations between AU, and AH, 


With H = U-+ pV, then 
AH, = AU. + pAV.. 


For reactions between ideal gases where 
PAV = AnRT and An= 2; 


then 
NA = AUSATA VR. 


In the case of reactions between pure condensed 
phases where A V, ~ 0 then 


AN inks BY ANUS. 


When gaseous and condensed phases are both 
involved in a reaction, if the ideal gas equation is 
employed and the volume changes in the con- 
densed phases are neglected, then 


AH, = AU, + RTA Ngas- 


This equation is important for the calorimetric 
determination of enthalpy changes, since calo- 
rimeters are generally equipped with rigid walls 
and measurement therefore leads initially to 
changes in internal energy. Correction with the 
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above equation then allows 4H to be calculated 
from the A Uthat is actually determined. 


Relations for AG, 
From G = H — TS it follows that for reactions 
AGAi=AANT) =TAS AT); 


For reactions between substances which do not 
undergo phase transitions over a particular tem- 
perature range, 4 C,, is usually small, so that the 
following approximation applies in such cases 


AG,(T) = 4H,(To) — TAS,(To) 
(Ulich’s approximation). 


As reported before (Section 1.6.1), the maximum 
non —p, V work that a reaction system can per- 
form at constant p and Tis given by —AG,. 


1.7.3 Enthalpy and entropy of transition, 
Clausius-Clapeyron equation 


Enthalpy of transition 


For a change of state in a closed system made 
up of a pure substance, and without external work 
as a result of volume change 


AH, = (OH/0 &)p.tt = |A Q/d Ely tt. 
T, is the transition temperature. As defined be- 
fore, JH, is the enthalpy difference between the 
final and initial states (phases). 
Entropy of transition 
With 

AS = Q,ey/T = AH/T atconstant p 

(see Section 1.4.2) 
it follows that 


AS, = (08/0&)p.7 = AHS Te. 


Gibbs energy of transition 
AG, = AH, — T,AS, = 0 
corresponding to the equilibrium state at 
T= i. 


Clausius-Clapeyron equation 
With 

(CAG /Op)tt = 
then 

(dT/dp) = (AV,/AS,) = (AV,/AH,) Ty 


(Clausius-Clapeyron equation for first-order tran- 
sition) 


= SANSy. 


First order transition: 
AH, = AS,.T, +0, 
dC, dh ae oor 


Second order transition: 
AH.=0, AS, = 0, 


C, is discontinuous. 


Lambda transition: 
AH.=0, AS, = 0, 
course of C,(7) in 2 form 


(see Fig. 2.1). 


1.8 Chemical potential 
1.8.1 Open systems 


An open system exchanges both heat and matter 
with its surroundings. The Gibbs energy of the 
open homogeneous system is described by 


Gi— G(ip panos) 


where n,, No... are the numbers of moles of the 
chemical components of the system. 


The total differential of G yields 


dG = (0G/dp)r :dp + (@G/OT), ni4T 
+ 2 (6 G/O Ni) o,4,nj+i9 M- 


1.8.2 Definitions of the chemical potential, 
Gibbs fundamental equation 


The chemical potential for an open homogeneous 
system is defined by 


be =O GION) n+ aes 


Thus the chemical potential corresponds to the 
change in Gibbs energy of a multicomponent 
system on the introduction of an infinitesimal 
amount of a component into the mixture at con- 
stant p, T and constant amounts of the other 
components. 


For a pure single phase substance ju; represents 
the molar Gibbs energy of the substance /. 


Substitution of 4; into the total differential of G 
produces the Gibbs fundamental equation 


dG = Vdp— "Sd a mdne 


1.8.3 Standard state for chemical potential, 
definition of activity 


The chemical potential is divided into a standard 
and a relative potential according to the following 
definition: 

Bi = we? + RT In Qj. 
Le is the standard chemical potential. This is the 
value of 4 at a given temperature 7 and standard 
pressure p°. a; is the activity of / and is defined 
by 

a, = p/p; 
The standard state is so chosen that 


Upaiiie ala, = 1: 


In general: 
p° = 1 bar for gases 


a = 1 for pure condensed phases. 


Specific example: 


For the equilibrium between a homogeneous con- 
densed mixture and a gas phase, in the equation 
a; = p/p’, p; is the vapor pressure of the 
component /in the mixture and p? the vapor pres- 
sure of that component at the same temperature 
in the pure state. 


1.9 Chemical equilibrium 


1.9.1 Gibbs fundamental equation for closed 
systems 


As aconsequence of the conservation of the mass 
of the elements, the following holds for a closed 
system with several components in which a 
chemical reaction is taking place: 


dn, = vidé 
and when é = 1, dn; = yj. 


The Gibbs fundamental equation, therefore, takes 
the following form for the closed system 


aG=— Vdp— Sdi-b 2yiL;. 


1.9.2 Conditions for chemical equilibrium 


The Gibbs energy of the reaction system reaches 
a minimum for the equilibrium at constant p and 
pe ke: 


dGr» = 0 
DV; Mi = 0. 


This equilibrium equation is also a general formu- 
lation of the law of mass action. It follows from 
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this that at equilibrium the chemical potential of 
a particular component is the same in all phases 
of the system. 


1.9.3 Equilibrium constant 
The equilibrium relation 
ZVipi = 0 


and the separation of the chemical potential into 
a standard and a relative potential as shown 


i = oe RElna,; 
yields the following relations and definitions: 
LvVjE, = Lv py? + Xv, RT In a; = O, 
AG? = 2y,y?; 
(standard Gibbs energy of reaction) 
K = I(aj)", 
(equilibrium constant) 


AG? = SAIN 


Temperature dependence of K 
With 4G? = AH? — TAS? follows: 
OAGY lot = —Anel i 
(Gibbs-Helmholtz equation) 
d In K/dT = AH°/RT? (van't Hoff isochore) 
d In K/d(1/7) = — AHP/RA. 


These relations, particularly the latter, make it 
possible to determine the enthalpy of reaction 
from the values of K obtained at various tempera- 
tures. 


Limiting cases: 
Low temperatures AG? x AHP, 
High temperatures AG? marTeAS? 


if A H° is small. 


2 


Pressure dependence of K 


The standard Gibbs energy of reaction is defined 
with respect to a standard pressure (1 bar). 
Therefore, K is dependent only on temperature 
and is independent of pressure 


0K/ép = 0. 


In a reaction system a change in the pressure 
alters the system according to the principle of 
Le Chatelier, however the equilibrium constant 
remains the same. 
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1.10 Mixtures 


1.10.1 Gibbs-Duhem equation 


For a mixture, G is a homogeneous function of 
first degree in n, 


G(p, T,An\) = A G(p, Tn). 


Euler’s theorem for homogeneous equations 
yields 


G= Lyn, 
whereby 

bs = (BGI M)p.t nin 
This then yields 

dG = Yndp + Xp, N,. 
Comparison with 

dG= Vdp — Sd7 + 2Xy dn, 
yields 

Vdp — Sd7+ 2Xndy, = 0 

(Gibbs-Duhem equation). 

YnNdu, = 0 for constant p,7T 
after division by 27; 


2x,du; = 0 for constant p,T. 


1.10.2 Standard states for activities and 
activity coefficients 


The activity a of component / in a mixture is 
defined by 


by = wp + AT Ina; 


a Vie Pi De 


where py? is the chemical potential of component 
i when this is in its standard state (i.e. for 
a; = 1), y; is the defined activity coefficient and 
xX, is the mole fraction of / in the mixture. 
fp; and p®? are the vapor pressures of / in the 
mixture and in the standard state respectively. 
Depending on the problem the following standard 
states are used: 


— pure substance 
ie pe ae datlt lita aj 
Fige a} anc 


Via aS Xi —* os 


— hypothetical pure solute with properties as at 
infinite dilution (obeying Henry’s Law) 
Bw = Ww, + RT In a; 
Fig ted 

y¥, > 1as x, > 0. 


The molality m or percentage by weight can 
be used instead of the mole fraction x 


i= py + RT In az 
ay = yi (M/mo); Mo = 1 mol/kg 
y’ +1asm—0 
Be = wy’ + RT In aj” 
=e (el) 


wit +1 as % i —>0. 


1.11 Gibbs phase rule 


The phase rule answers the question as to the 
maximum number of phases which can co-exist 
in equilibrium in a system with a prescribed num- 
ber of components. The variance (degrees of 
freedom) of the system is given by 


if Sea =e 


f = number of degrees of freedom (vari- 


ance) 


c = number of independent components 


p number of phases. 


According to Gibbs the term “phase” means a 
state of matter that is uniform throughout, not only 
in chemical composition but also in the physical 
state. The number of independent components c 
is the minimum number of independent species 
necessary to define the composition of all the 
phases present in the system. Correspondingly c 
is determined by the number of elements 
contained in the system and by their chemical 
interactions. However, under certain conditions 
these interactions cannot be properly effective. 
Thus, for example, the elements of a compound 
which are completely dissociated at high tem- 
peratures behave like inert species. 


Examples: 
— pure substance 
f= Vt Die Aas 


i.e. 2 independently chosen variables of state, 
for example, p and T. 


— pure substance in 2-phase_ equilibrium: 
solid — liquid or liquid — gas 


Vwi 2 — Pite.g ip = f(T): 


— pure substance in 3 phases: 
solid — liquid — gas, 
PS 2) = 3. ="0 
nonvariant triple point, at which e.g. ice, liquid 
water and water vapour coexist. 
— 3-phase equilibrium 
Fe,0, — FeO — Fe 
4FeO = Fe30, + Fe 
p = 3: Fe,0,, FeO, Fe 
€ —2. Fe, FeO or Fe, Fe,0, or FeO, Fe,0, 
f =2+2-—3=1: Tor p(pressure on the 
system). 
— NH,Cl dissociation 
NH,Cl (solid) = NH3 (gas) + HCl (gas) 
p = 2: solid (NH,Cl), gas 
c = 1: both phases are defined by NH,Cl 
(o— eee — | CLON NOn Dircie 


— ZnS dissociation 
ZnS (solid) = Zn (gas) + 1/2S> (gas) 
p = 2: ZnS (solid), gas 
c =1: ZnS 
if = har 2S 2 = WE POM eran 


— ZnCO3 decomposition 
ZnCOz3 (solid) = ZnO (solid) + COz (gas) 
p = 3: ZnCOz3 (solid), ZnO (solid), gas 
c = 2: ZnCO3, COz or ZnO, CO, 
(a= 2 23 = 12 T.Or poo- 


— Equilibrium system 

ZnO (solid), Zn (gas), CO (gas), CO2 (gas) 
ZnO (solid) + CO = Zn + CO, 
p = 2: ZnO (solid), gas 
EC =332 ZnO; CO, Znor CO, CO5.2n 
[PESO E Speer et oo 
€.9. Poo» Pco,» Pzn OF T, Pco» Pco.: 
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1.12 Electrochemical reactions 
Electrochemical potential 


The electrochemical potential 7; of the compo- 
nent /in the phase « is defined by 


He Hit ace Per 
Li; is the chemical potential, z) the number of 
transferable charges, F the Faraday constant and 
od, the Galvani potential, i.e. electric potential in 
the phase « in which the charged component / 
is to be found. 


The work that can be perfomed on the transfer of 
the charged component from phase « into phase 
f is given by the equation 

No work is done at equilibrium and the electro- 


chemical potentials of the transferable charged 
species are the same in both phases 


n(x) = ;(B). 
Hence, it follows that 
Au, = —z,;FAd (equilibrium) 


Galvani potential difference 
With 

i = we + REIn a and 

ATES WV) escagth (4) 
it follows from the equilibrium equation that 

Ad = Pp = Pa 

= —ApPl(ziF) — (RT/Z;F) In [a;(B)/ai(o)]. 
A¢ is the difference between the electric poten- 
tials of two phases and is known as the Galvani 
potential difference. It is not possible to deter- 
mine its value and, in the case of aqueous ionic 


solutions, it is set with respect to the standard 
hydrogen electrode with 4¢@ = 0. 


In the case of ions at unit activity the Galvani 
potential difference is given by 


Ap? = — ApPl(z;F) 


(standard potential difference) 


emf 


The combination of electrode compartments into 
an electrochemical cell makes it possible to mea- 
sure the sums of the Galvani potential differences 
as the electromotive force (emf) of the cell. 


Cell reactions 


Electrochemical cells are classified into different 
types depending on the construction and sub- 
stances employed. For example, a simple elec- 
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trochemical cell is a galvanic cell consisting of 
two electrodes dipping into an electrolyte. 


The maximum electrical work which a cell can 
supply is given by 

A\(G = = r4Pl=. 

Where A Gis the Gibbs energy of the cell reaction, 
z the number of charges transferred per formula 


unit, F Faraday’s constant and E the electro- 
motive force (emf) of the cell. 


Convention: 


E>0O when4G<0 
(spontaneous process). 


In equilibrium 
ANG fi i ee 7 Ninh 


where 4G° is the standard Gibbs energy and 
E° the standard emf of the cell reaction. AG° is 
defined for standard pressure (1 bar), therefore, 
E° depends only on temperature. 


In general, 
Ee Eo — AP(ZE) nd a;)s' 
(Nernst equation) 


for all concentrations or activities of the species 
reacting at const. p and T. Here 4; is the activity 


and vy, the stoichiometric coefficient of the species 
jin the actual state of the system. 


At equilibrium the product JT(a;)”' is identical to 
the equilibrium constant K of the cell reaction and 
with 


E° = (AT/zF) InK 
E=0. 
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2 Calculation of thermochemical functions 


2.1 Units and conventions 
(see Section 10.1 — 10.3) 
Units 


International organizations such as IUPAC (Inter- 
national Union of Pure and Applied Chemistry) 
and CODATA (The Committee on Data for Science 
and Technology) recommend nowadays that 
thermodynamic quantities be given in SI units. 

Temperature K 

Pressure Pa, MPa or bar 
Volume | mol~' or dm? mol”! 
Energy (H, G, U, A) Jmol~' or kJ mol! 


Heat capacity 


(Cy, Cy) 
Entropy (S) 


Ke nrole 


Ke * mols! 


Conventions 


The standard state of a substance is its pure form 
under a pressure of 1 bar and ata given tempera- 
ture. 


Standard state pressure = 1 bar 


Reference temperature = 298.15 K. 


The stable phases of elements in standard states 
are denoted as reference phases. (See Section 
4.5 and Chapter 10). 


2.2 Calculation of the thermochemical 
functions of pure substances 


These calculations apply to the thermochemical 
functions of pure substances in their standard 
states. The superscript (°) is used only to indicate 
standard states where clarity is required. 


2.2.1 C,(7T), heat capacity 


The values of the temperature functions of H, S, 
G and other quantities are determined by inte- 
gration of the temperature function of the heat 
capacity. The function C,(7) is therefore neces- 
sary for thermochemical calculation. 


The heat capacities of condensed phases are 
usually determined by calorimetric measure- 
ments, and of gases by statistical mechanical 
calculations using molecular constants. 


In this work the temperature functions of the heat 
capacities have been: 


— taken from standard works 

— calculated from known C, values by poly- 
nomial approximation 

— estimated. 


The molar heat capacities of pure substances 
can be described with sufficient accuracy over a 
relatively wide temperature range by means of 
the following polynomial. 


Ante DIC le, ae Olle 
ae gare 


For many gases it is not necessary to employ all 
the terms of the polynomial, particularly if the 
temperature range is not very wide. C, is usually 
constant in the case of liquids. For crystalline 
phases the temperature dependence of C, 
is not adequately described by a rigorous 
mathematical approximation. This is particularly 
true in the vicinity of A-transition points. In such 
cases it is necessary to achieve the required ac- 
curacy of approximation by limiting the tempera- 
ture range sharply. Figure 2.1 illustrates two ex- 
amples of the change of C, as a function of tem- 
perature. 


Cy 


2.2.2 H(T), enthalpy 


The absolute value of the enthalpy of a pure sub- 
stance cannot be determined. It is possible to 
measure enthalpy changes with the aid of the 
parameters 7 and p. 


By convention, the concept of the formation 
reaction is employed for the numerical determi- 
nation of enthalpy changes. In general the reac- 
tion for the formation of a pure substance B from 
its elements is 


v,E, iad V2E> fas = B 


where &, are the elements in the compound 
B and vy; are the stoichiometric coefficients. The 
standard enthalpy of the formation (previously 
known as the heat of formation) of Bat p° = 1 bar 
is defined by 


thee (it) alin (i)e= 2 Vey tem i): 


It should be noted for clarity that the enthalpy of 
formation of the reference phases of the elements 
is.zero at 1 bar. So that 


H2, (298.15) = AH2s (298.15). 


The definition of standard enthalpy of formation 
at 298.15 K forms the basis of rational description 
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Fig. 2.1: Heat capacities of Ni and Si at 1 bar as functions of temperature. A-TPT = lambda transition point, MPT = 


melting point, BPT = boiling point. 


of enthalpy changes. In case of gases, an ideal 
gas at 1 bar and 298.15 K is regarded as the stan- 
dard state. This applies also to the gases which 
only exist as stable phases at high temperatures. 


The equations from 1.2.6, 1.2.5 and 1.7.3 yield 
the following equation for the calculation of the 
enthalpy of a pure substance with reference to 
the standard state (the superscript ° is omitted). 


Te 
H(T) = H (298.15) + i) Cait yad tite, 
298.15 


Teo 


+ f Cyo(T)d T+ AM +° 


Te 


With this the calculation of the enthalpy increment 
[H(T) — H(298.15)] is also obtained. Here 
H(298.15) is the enthalpy of formation of the pure 
substance at 1 bar and 298.15 K, C,(7) the tem- 
perature function of the heat capacity in the inte- 
gration range involved, 4H,,; the enthalpy of 
phase transition /at T= Jj. 


Figure 2.2 illustrates the change of enthalpy of 
silicon with temperature. In the case of a first 
order transition there is a discontinuity in the 
course of enthalpy. At this point C, is infinite (see 
Section 1.7.3). 


The enthalpy function H(7) employed in this work 
is particularly suitable for the calculation of en- 
thalpy changes in technical processes. More cal- 


culation is involved if [H(7) — H(298.15)](7) in 
combination with 4H,(7) is employed for the 
same purpose. The latter enthalpy values are 
listed alone in many other tabular compilations. 


The functions C,(7) and U(T) can be calculated 
with the aid of the relations given in 1.2.5, 1.2.6 
and 1.7.3. The properties of substances required 
for this, such as « and kK, must be reported sepa- 
rately. 


Standard works (e.g. JANAF Thermochemical 
Tables) should be referred to for the values of 
H(T) and C,(7) below room temperature and 
particularly in the region of absolute zero. 


2.2.3 S(T), entropy 


The equations given in 1.4.3, 1.5 and 1.7.3 yield 
the following relation for the calculation of the 
entropy function 


t1 
S(T) = $(298.15) +f Co(T) a7 
298.15 ip 
ae A Aes EIS 
Te 


S(298.15) is the standard entropy of the pure sub- 
stance at 298.15 K. The change of the entropy of 
silicon with temperature is illustrated in Fig. 2.3. 
As can be seen, the increase in entropy on evap- 
oration is appreciably greater than it is on 
melting. This is because kIn Q (see Section 1.5) is 
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Fig. 2.2: Enthalpy of solid, liquid and gaseous silicon as a function of temperature at 1 bar. 
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Fig. 2.3: Entropy of solid, liquid and gaseous silicon as a function of temperature at 1 bar. 


appreciably greater for gases than for condensed 
phases. 


The definition of standard entropy at 298.15K 
(S°(298.15)) follows from the considerations 
discussed in Section 1.5 (Third Law): 


In general 
298.15 
S (298715) =" S°(T =0) + J d H/T 
O 
at p = 1 bar. 


Phase changes (melting, evaporation) must be 
taken into account when this integration is carried 
out. For perfect crystals 


S°=0 ie Qe=1 atT=0. 


The integration can be carried out in the tempera- 
ture range 0.< 7 <° 7,5 (7bp = boiling point) 


using calorimetric data. At temperatures above 


the boiling point, the formulae of statistical mech- 
anics apply. 
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Fig. 2.4: Gibbs energy of silicon as a function of temperature at 1 bar. 


2.2.4 G(T), Gibbs energy 


As defined in 1.6.1 and 1.6.2 the Gibbs energy 
G(T) is calculated from 

Gt) = AT) = TST). 
Figure 2.4 shows the temperature dependence 
of the Gibbs energy of silicon. 


Within a particular phase the course of G(T) is 
approximately linear. The slope of G(7) at the 
transition points is discontinuous. 


AGe = Oat = Th 


The function G(7) defined here is not often used. 
Its special nature is found in the employment of 
the catalogue defined for the function H(7T). The 
function G(T) is particularly suited to the rep- 
resentation of the thermodynamic properties of 
substances as all basic thermodynamic data can 
be expressed in terms of this function. In order to 
save storage space and shorten computing time, 
substance-related data are often stored in data 
banks as coefficients of the function G(T). 


2.2.5 Gef(7T), Gibbs energy function 
(free enthalpy function) 


Definition: 


— Gef(T) = —[G(T) — H(298.15)]/T. 


In accordance with this definition the value of 
the Gibbs energy function of the substance at 
298.15 K and 1 bar is identical with S (298.15): 


— Gef (298.15) = S(298.15). 


It also follows from the definition that the follow- 
ing equation can be employed for the calculation 
of the equilibrium constant of a reaction: 


— Rin K = 2yv,Gef; — 2 v,H, (298.15) /T. 
vy; is positive for products and negative for reac- 
tants. 


The negative of Gef of silicon is plotted as a func- 
tion of temperature in Fig. 2.5a and 2.5b. 


As Can be seen from this, Gef changes relatively 
slowly with changing temperature. In addition 
Gef(7T) can be represented relatively well by 
linear functions both for the temperature range 
within a phase and for the whole temperature 
range covering several phase transitions. For this 
reason Gef(7) is very often employed for the 
evaluation of thermochemical data by the “Third 
Law method”. 


If S°(298.15) and C,(7) for a substance are 
known, it is possible to determine the value of 
AH, (298.15) relatively easily from the experimen- 
tally determined G(7) values by the use of 
Gef(T). 
For a chemical reaction: 

=A Get.(7) = —AGAD)/T + AA (298 15) 72 


If the Gibbs energy or the equilibrium constant 
of a reaction is determined experimentally at a 


= 
Oo 
> 
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Fig. 2.5: Gibbs energy function (free enthalpy function) of silicon for the solid and liquid phases (a) and the gaseous 


phase (b) as a function of temperature at 1 bar. 


temperature > 298.15 K (e.g. by emf measure- 
ments), then every measurement yields a value 
of 4H,(298.15). However, a condition for this is 
that S(T) and [H(7T) — H(298.15)] are known. 
This precondition means that the increment of the 
Gibbs energy, i.e. G(T) — G(298.15) must be 
known. This reveals that the function G(T) is suf- 
ficient for analysis by the “Third Law method”. 
Nevertheless, the changes in G(T) and 4G(T) 
are greater than is the case for Gef(7) and 
A Gef(T), so that these latter are often preferred 
for a ‘Third Law” analysis. 


2.2.6 AH,(T), A G,(T), logK;(7); molar quantities 
of formation from the elements 


The following equations apply to the formation 
of a compound B from its elements &; in their 
reference phases at 1 bar and ata given tempera- 
ture 


Aeig Adie (ele) ae 2 Veuite a) 


AG: (T) = Gp (T) -_ 2 VeE;Ge\(T) 


log K;.3 (7) = —AG.3(7T)/(RT In 10). 
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AH; enthalpy of reaction for the forma- 
tion of Bfrom the elements &; 

Hg enthalpy of B 

He; enthalpy of the element E; 

AG:g Gibbs energy of the reaction for the 
formation of B from the elements €, 

Gp Gibbs energy of B 

Ge; Gibbs energy of the element E; 

log K;3 Logarithm of the equilibrium con- 


stant of the reaction for the forma- 
tion of Bfrom &,. 


The formation reactions are formulated on the 
basis of the standard state pressure of 1 bar and 
with respect to the reference phases of the 
elements at the given temperature. Accordingly, 
for the elements in their reference phases, it fol- 
lows that 


AHe =0 
AG,« =0 
log K;.- = 0. 


The quantities of formation 4H;, 4G; and log k; 
allow an immediate assessment of the stability of 
the substance. 


In the case of substances, which are produced 
from elements in the same phase and without 
phase change, 4H; only changes slightly. If the 
state of aggregation of the elements changes 
(melting, evaporation) this makes itself evident 
in the value of 4 H,;. For instance, large changes 
occur in JH of the compounds NazO, NaO (gas) 
as a result of the melting and vaporization of 
Na. Such changes also appear in 4G; for NaO 
(gas), while 4G, NazO (solid, liquid) increases 
uniformly with temperature. Because AG; 
(Naz,0) <0 the absolute value decreases, i.e. 
the thermal stability of Na2O decreases with in- 
creasing temperature, when the activities of Na 
and O, are maintained constant. 


Note 


The numerical values of molar quantities of for- 
mation change by changing the reference phases 
of elements involved in the reaction of formation. 
This should be born in mind during calculations 
using data from different sources. In the present 
tables the molar quantities of formation of sulfur 
compounds (sulfides, sulfates, etc.) are calcu- 


lated with regard to following reference states for 
sulfur: 


S(sol,) > S(sol2z) > S(liq) > S2(gas) 
(see Table in Chapter 10). 


Nevertheless, there are thermochemical tables 
where S>(gas) is considered as reference state 
at all temperatures, beginning with 7 = 298.15 K. 


2.3 Equilibrium calculations 
2.3.1 K(T), equilibrium constant 


The equilibrium constants of reactions can be 
calculated from log K; values by simple sum- 
mation. 
For the general reaction 

VrRq R, ae Vr IRE sar ola DT P; == Vey Poet Byete 


where A; represents the reactants and P, the 
products. 


With 
K = IT (aj)*i 

K can be calculated from 
log K = 2 v, log k;;. 


As explained in Section 1.9, log K and log kK; ; are 
only functions of temperature. 


Examples for calculation of log K: 
ZnS + 302 = ZnO + SO, 
log K = log K;(ZnO) + log K;(SO;3) 


—log K;(ZnS) — $ log K;(O>). 
The log K; values of the elements are zero by 
definition when the elements are in their refer- 
ence phases. 


In reactions where a substance is formed from 
the elements (in their reference phases) the 
equilibrium constant can be determined directly 
from the log K; values of that substance: 


502+ CG=CO (a) 
log Kz = log K;(CO) 

5H =H (b) 
log K, = logk;(H) 

NO =5N2 +402 (c) 
log K, = — log K;(NO). 


2.3.2 p°(T), vapor pressure 


The vapor pressures of condensed substances 
can be calculated from the values of log K; on the 
basis of the equilibrium reaction for evaporation. 


Example: 
NaCl (liq) = NaCl (gas) 
logp°(KCl) = log K;(NaCl (gas)) — 


log K;(NaCl (liq)). 


In the case of elements, the values of log k; 
for vapor phases are identical with log p, where 
pis the vapor pressure related to 1 bar. 


Example: 
Ag (sol, liq) = Ag (gas) 
log p°(Ag) = log k; (Ag (gas)), 
at fis Ten 


where 7,, is the boiling point. When 7 > 7,, the 
log K; values for condensed phases have to be 
taken into account. 


2.3.3 E°(T), standard emf 
Aqueous solutions 


The Gibbs energy of reaction between ions in 
solution is calculated by summation of the Gibbs 
energy of formation of the ions concerned. Here 
it is set by convention in the half cell H2(Pt)|H3q, 


Pu2 = 1 bar, T = 298.15 (reference half cell) that 
(one = Hig se™ 
A G?(Hzq) = 0. 
The standard Gibbs energy of formation of the 
proton in water is zero. 


The standard Gibbs energies of ions in aqueous 
solution are reported on the basis of this conven- 
tion (e.g. in the NBS Tables of Chemical Thermo- 
dynamic Properties, Termicheskie Konstanty 
Veshestv) (see References Section 3.4). 


E°(T), standard emf of a cell 


According to the equilibrium equation (Section 
2) 


ANG = ZFS = RTI Ke 
or 

Eo= —1G69) (ZF) = (RU ZF) inik 
and 

AG? = 2v,AG;,, log K = 2 v; log Kg; 


it is possible to calculate E°(7) from the values 
of AG, or of log k;. 
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Example 

Decomposition of MgCl.: 
Mg?* + 2e, = Mg 
2Cl” = Clp + 2eR 
MgClz = Mg + Clz 


electrode reaction L 
electrode reactionR 
cell reaction 
MgCl,z and Mg are liquid and Clz is gaseous. 

E° = — AG; (MgCl.)/(z F) 

EE AIM [awe Pou/ anaes 


When amg (pure liquid) = 1 and po, = 1 bar 
(ideal gas) Ecan be calculated if 7 and the activity 
of MgCl, in molten salt are known. 


2.4 Exergy and entropy balances 


Exergy and entropy balances are employed for 
the analysis and optimization of energy utilization 
in technical processes. To do this the total techni- 
cal facility is divided up into individual balance 
volumes (component units) which are connected 
to each other by mass and energy exchange. 


The calculation of entropy and exergy fluxes for 
each unit leads to quantitative evaluation of the 
potential “working performance” of a system. 


The exergy & of a system is a measure (defined 
with respect to the surroundings) of the ability of 
the system to perform technical work. Exergy is 
maintained for reversible processes and is lost 
in irreversible processes. 


2.4.1 Calculation of exergy 
Exergy of heat 


The exergy & of the heat Q, that is available 
at temperature 7 when the temperature of the 
surroundings is 79 e.g. 298.15 K, is given by 


Go SOT) iT =AST Ip) = W. 


Where AS is the entropy change in the system 
and W the work. &g corresponds to the maximum 
work that can be performed by transfer of heat Q 
in passing from temperature T to To. 


Exergy of technical work 


The exergy of work is identical with the work. In 
the case of reversible processes &w can always 
be recovered as work. This also applies to the 
exergy of electrical energy. 
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Exergy of a system of substances 


The exergy of asystem made up of one substance 
or of several substances at pressure p and tem- 
perature 7 is defined by 


(H oa Ho) sys a To(S i= a) sys 


Esys a 


Where H and S are the enthalpy and entropy of 
the system at p and 7, Ho and Sp the enthalpy 
and entropy of the system at Po and 75 in the 
surroundings (€.g. Po = 1 bar, 7g = 298.15 K). 


Consider helium at p = 1 bar and 7 = 1300 K as 
a system with the surroundings characterized by 
Po = 1bar and 7o = 298.15 K, then the exergy 
calculated according to the above equation is the 
work that would be done by cooling the helium 
from 1300 K to 298.15 K in a reversible manner 
(e.g. by means of a series of Carnot cycles). 


Exergy of open systems 


In the case of a stationary state in a flow reactor 
in which the reactants enter in differing states and 
the products exit at pressure p and temperature 7 
the change in exergy is given by 


Ate = WH, — Io Ade. 


Where AH, is the enthalpy change in the balance 
volume under consideration and is calculated 
from 


AH = XH (products) — 2H (reactants). 


So AH, and 4S, represent the enthalpy and en- 
tropy of a non-isothermal total reaction. 


Itis possible to calculate exergies (for a particular 
Surrounding temperature 7.) from the H and S 
values listed in the tables by simple calculations. 
Here the composition of the products can corre- 
spond to the equilibrium state at p and T. 


2.4.2 Entropy production by irreversibilities 


lf an open system in a stationary state is con- 
sidered, e.g. a chemical reactor which is ex- 
changing heat and matter with the surroundings 
at To, then, at constant p, according to the First 
and Second Laws of thermodynamics the follow- 
ing balances pertain: 


Aly = (O-EeW, =0 
WS; = GI To = 4S) =: O:. 


Here AH, is the enthalpy of the total reaction 
(= enthalpy of the products — enthalpy of the 
reactants), Q is the heat transferred from the re- 
actor to the surroundings at 7, (heat losses by 


cooling), Wis the mechanical or electrical work 
performed in operating the reactor, 4S, the en- 
tropy of the total reaction (= entropy of the prod- 
ucts — entropy of the reactants), Q/7o is the en- 
tropy leaving the system during reversible heat 
exchange at Jo, and S;,, is the entropy production 
in the reactor resulting from irreversible pro- 
cesses (e.g. reactions). 


In the case of a reactor operating isothermally 
and isobarically where W = 0, it follows from the 
balance equation above that 


Sie = A\ Se. ae AMlerfell Ue 
and, hence, 
E, = To Sirr- 


&, is the exergy loss (availability) in the balance 
volume under consideration and is directly pro- 
portional to the entropy production. Hence irre- 
versible processes lead to a loss of potential work 
which could be done by the system. 


If the reactor exchanges heat with a flowing fluid 
(gas or liquid), then the mean heat exchange 
temperature 7,, is given by 


if = AH, /A Sy 


4H, and AS, are the enthalpy and entropy 
changes in the fluid stream resulting from the 
heat exchange with the reactor. The indirect 
heating of a reactor with hot gas is an example. 
In this case the exergy of the heat is 


The complete entropy and exergy balance would 
include the heat exchange with the fluid medium 
in the balance compartment. 


2.4.3 References on exergy 
and entropy relations 


1. F. Bosnjakovic: Technische Thermodynamik, Il. Teil, 
Verlag Theodor Steinkopf, Dresden, 1971. 

2. K. F. Knoche, J. E. Funk: Entropy production, efficiency 
and economics in the thermochemical generation of 
synthetic fuels. |. The hybrid sulfuric acid process, Int. J. 
of Hydrogen Energy, 29 (1977) 23 — 27: Brennst.-Warme- 
Kraft, 29 (1977) 23-27. 

3. P. Grassmann: Physikalische Grundlagen der Verfah- 
renstechnik, 2. Ed., Sauerlander, Aarau, 1970. 

4. P. Grassmann: Anergie und Exergie, Aufspuren der 
Verluste durch Exergiebilanzen, vt. Verfahrenstechnik, 
73 (1979) 28—31. 

5. L. Riekert: Energieumwandlung in chemischen Ver- 
fahren, Ber. Bunsenges. Phys. Chem., 84 (1980) 964— 
973. 
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3 Compilation of thermochemical data 


3.1 Basic thermochemical data 


The calculation of the thermochemical functions 
of a pure substance over a given temperature 
range demands a particular set of basic thermo- 
dynamic data. These basic data are unequivocal- 
ly defined in terms of standard states and refer- 
ence phases and temperatures. They comprise 
the following quantities: 


AH? (298.15) Standard enthalpy of formation 
from the elements in their refer- 
ence phases at p = 1 bar and 7 = 
298.15 K. 


The standard enthalpy of formation 
is zero for elements in reference 
phases. 


S° (298.15) Standard entropy, entropy of the 
substance at p = 1bar and 7 = 


298.5 K. 


Cai (i) Temperature dependence of the 
heat capacity of the substance 
concerned over the temperature 
range under consideration at 
p = 1 bar. In general at least one 
C,,(T) function is required for each 


phase of every substance. 
Tee Transition temperature at 1 bar. 


AH? 
the transition temperature. 


3.2 Existing compilations 


The first compilations of thermochemical data 
were made about 100 years ago. Today there is 
a range of comprehensive tables of thermo- 
chemical data for pure substances [1— 12] (see 
Section 3.4). 


The primary data sources are individual publi- 
cations reporting the results of experimental 
investigations and supplementary theoretical 
calculations. The bases for these are calorimetric 
determinations of enthalpies of reaction, phase 
transformation and heat capacities, vapor pres- 


Standard enthalpy of transition at - 


sure determinations, emf measurements, equi- 
librium determinations etc. 


The majority of specialist publications report one 
or more properties of a substance or of a limited 
range of substances. It is rare that the complete 
sets of data necessary and sufficient for the 
calculation of thermochemical functions over a 
given temperature range are reported. 


Complete sets of data are produced by compi- 
lation and critical evaluation of the available 
data. The data included in a set must firstly be 
reliable and precise, i.e. correct, and, on the other 
hand, they must be consistent, i.e. the con- 
clusions derived from the various pieces of infor- 
mation in the set must be consistent. For instance 
if a source A yields a temperature variation of 
the enthalpy of a liquid and source B the vapor 
pressure curve, then, if they are consistent both 
pieces of information must lead to the same 
results with respect to the boiling point and the 
enthalpy of evaporation. 


Often only a few pieces of information are missing 
from a complete data set. Thus, for example, the 
standard entropy and heat capacity of crystalline 
substances (particularly of intermetallic com- 
pounds and oxides with several cations) can be 
determined with sufficient accuracy by estimation 
[8]. 


Methods of estimation of thermodynamic data of 
organic substances are discussed in [5] and es- 
pecially in [11]. 


The consistency criterion is not only employed 
within a data set for a particular substance, but 
also between the data of various substances; the 
thermochemical data of a substance can be de- 
termined on the basis of several reactions [1]. 
Because of the large amount of both available 
and periodically appearing material the estab- 
lishment of self-consistent data for all substances 
that have been the subject of thermochemical 
investigation is a considerable and demanding 
task. This task was, and still is today, undertaken 
by experts in large institutes. 
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3.3 Thermochemical tables 


The data collections named have been revised 
and enlarged during the last 20 years; new collec- 
tions have also appeared. 


The compilations of NBS [1], ANU [2] and JANAF 
[4] have been produced on the basis of the self- 
consistency criterion. In most sets of tables the 
consistency is realized within a single substance 
data set only. Such data are also eligible and can 
be correct, however. The accuracy of thermo- 
chemical measurements is often not sufficient for 
the consistency testing that can now be carried 
out by computer processing. 


Many substance data have been determined re- 
peatedly in the past. In many cases the deviations 
may be regarded as small from the standpoint 
of experimental thermochemistry. CODATA [13] 
have set up key values by choosing from all the 
available data, and these can be employed as 
standard values, particularly for thermochemi- 
cally well-investigated substances. 


As far as content is concerned, it is possible to 
distinguish between two types of tabular compi- 
lation: 


a) Tables of thermodynamic properties of sub- 

stances in standard states at 298.15 K [1—3, 5, 
Sri Zi: 
Compilations of NBS [1] and ANU [2] also 
include 4H? to 0 K and [H°(298.15) — H°(0)] 
together with the basic data for aqueous 
solutions of the species. Compilations [2, 3, 8, 
11, 12] also contain data for phase transitions. 
The compilations listed under a) often do not 
provide the complete basic data for a sub- 
stance. 


Tables of thermochemical functions at various 
temperatures in steps of 100 K [3—7, 9—10]: 
The data sets are complete in these compi- 
lations. In JANAF Tables [4] the values of all 
functions are also reported for 0K and, fur- 
thermore, the temperature range is extended 
up to 6000 K in the tables of various gaseous 
species. 
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4 Preparation of the tables 


4.1 General remarks 


These tables have been compiled with the aim of 
including the substance states as completely as 
possible in thermochemical calculations. To this 
purpose efforts have been made to present tables 
in a uniform manner for as large a number of 
substances as possible after consideration of all 
available data and estimates. The intention is 
to provide engineers and scientists in industry, 
research and the universities with the capability 
of performing calculations on a multiplicity of sub- 
stance systems. 


Processing of natural raw materials and technical 
intermediates involves substance systems with 
diverse elements and phases. When appropriate 
methods are employed, the practical relevance 
of a thermochemical calculation depends not only 
on the accuracy of the data but also on the 
comprehensive inclusion of all conceivable and 
possible substance variants in the system under 
consideration. 


The data presented in these tables also form 
the data base for the thermochemical software 
package EQUITHERM (see Section 7.6). This sys- 
tem is equipped with control and calculation pro- 
grams which can be employed for carrying out 
thermochemical calculations on personal com- 
puters. The SOLGASMIX program, for the calcu- 
lation of equilibrium states and energy balances 
in substance systems with several elements and 
phases, makes up a significant part of EQUI- 
THERM. 


4.2 Data sources, accuracy 


In addition to the large data collections, a range 
of individual publications were also employed as 
data sources in the compilation of these tables. 
A relatively large number of data (ca. 900) were 
determined by estimation. In general, the data in 
established standard works were preferred. The 
sources employed for the particular properties 
are given in the appropriate tables. 


Substance data from various sources have been 
included in an effort to make as many substances 
as possible accessible to at least approximate 


calculations. In the case of individual substances 
and groups of substances the aim has been to 
use the data from one source. It was not possible 
to meet strict consistency criteria when combin- 
ing data from various sources to form a data set 
for a substance. The inaccuracies resulting from 
this lie in most cases within thermochemically 
acceptable limits. 


In some sources, the enthalpies of formation 
or the Gibbs energies of oxide compounds with 
several cations (silicates, aluminates etc.) are 
reported in terms of the reactions of formation 
from the constituent oxides. In such cases the 
data have been corrected with respect to the cor- 
responding basic data of the constituent oxides 
presented in this work. 


In the computer-aided calculation of phase 
diagrams (e.g. in silicate systems) considerable 
uncertainties in melting points (10 K and more) 
result from variations in enthalpy of formation of 
1 kJ mol”. It must be remembered in this con- 
nection that the enthalpies of formation of some 
Al and Cr silicates can only be reported to an 
accuracy of + 10kJ mol” '. 


4.3 Units 


a) Units of tabulated functions 


Quantity 


Symbol Unit 

Temperature if K 
Heat capacity Cr Jka emo 
Entropy S J Kak moles 
Gibbs energy 

function Gef JK= mols 
Enthalpy H kJ mol! 
Enthalpy 

increment H—H(298.15) kJ mol” ' 
Gibbs energy G kJ mol”! 
Enthalpy of formation 4H, kJ mol! 
Gibbs energy of 

formation AG; kJ mol! 
Equilibrium constant 

of formation 

reaction 


log kK; = 
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b) Units of various constants 


Quantity Symbol Unit 
Gas constant R JK anol 
Thermochemical 

calorie 1 cal 4.184 J 


Tables for fundamental constants, conversion 
factors for energy units and entropy gases are 
presented in Chapter 8. 


4.4 Standard states 


Standard state pressure = 1 bar = 0.1 MPa 


Conventional reference temperature = 298.15 K 


The standard state of a substance is its pure form 
in a defined state of aggregation at a pressure of 
1 bar and a specified temperature. It is denoted 
by the index °, e.g. H®, S°, AH°. The conventional 
reference temperature for the specification of 
energy functions (enthalpy) is 298.15 K = 25°C 
(room temperature). 


The standard state phases of pure substances at 
1 bar are specified as follows 


Phase of standard state Abbreviation 


Ideal gas (gas) 
Liquid (liq) 
Crystalline solid (cr or sol) 
Amorphous solid (am) 
Vitreous or glass solid (glass) 


4.5 Reference phases for the elements 
at 298.15 K and 1 bar 


Reference phase Elements 


Ideal gas Ar, Clo, Fo, Ho, He, 
Kr, No, Ne, Oo, Rn, 
Xe,e (electron) 
Liquid Broz, Hg 


Crystalline solid all other elements 


The reference phases for the elements covered 
in the present tables are specified in the table in 
Chapter 10. There, the temperature limits of the 
reference phases are also given. 


5 Construction of the tables 


5.1 Arrangement of the tables 


The tables are arranged in alphabetical order 
according to the usual chemical formulae of the 
substances. 


Primary classification: All substances are 
arranged in alphabetical order of the first element 
in the chemical formula. 


Secondary classification: Substances having the 
same first element in their formulae are arranged 
in alphabetical order of the second element. The 
secondary classification is not strictly adhered to 
because account is taken of particular bonding 
relationships. 


A table is provided first for the reference phase 
of each substance at 298.15 K. In the case of com- 
pounds this state is that state of the substance 
which at 298.15 K is stable with respect to its other 
states (modifications). 


The order in which the tables are arranged is: 
a) Reference phase 

b) Gaseous phase 

c) Metastable phases 


The data for all gaseous substances are tabulated 
separately for the case of an ideal gas, i.e. the gas 
phase is not included in the multiphase tables. 


Examples: 


Order of substances 


Ag CaZrO3 

CazP2 Pu2O03 
Ag2WO.4 : 

Al CaPb PuOBr 

; : PuOCl 
CaO GaAs PuOF 
CaO (g) Ga(AsO,)> PuOl 
CaO, GaBr, 

: ZrOz (9) 
CazF205 Ga203 ZrSiOg 
CaOH (g) AES) 
Ca(OH)> PusC ZrS>o 
CaHfO; ‘ 


PuCls e 


Se veral tables for one substance 
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Na SO, (sol-5, sol-4, sol-1, liq) 
Na 2SO,j [Ill] (sol-3) 


SiO» (low quartz, high quartz, high cristabolite, 
liq) 

SiOz [CR] (low cristabolite) 

ZnS (Wurtzite, liq) 

ZnS (gas) 

ZnS [S] (Sphalerite) 


All substances contained in the tables are listed 
with formula and name in the chemical formula 
index in alphabetical order. In order to simplify 
the search for substances in the tables, the 
formulae of the substances are also listed in a 
modified Hill index. In this index the formulae are 
listed according to the alphabetical order of the 
elements (see Chapter 12). 


5.2 Order of the phases in the tables 


The order of the phases in a table follows the 
order of stability of the condensed phases. Insofar 
as data are available for them, all condensed 
phases of a substance are included in a table. 


Examples for the order of phases: 


Fe Iron 

SOL-A (a, cristalline solid) 

SOL-B (6, cristalline solid) 

SOL-C (y, cristalline solid) 

SOL-D (6, cristalline solid) 

LIQ (liquid) 

Fe (g) Iron (gas) 

GAS (Ideal gas) 

Si Silicon 

SOL (cristalline solid) 

LIQ (liquid) 

Si (g) Silicon (gas) 
(ideal gas) 


GAS 


Ag (sol, liq) 
Ag (gas) 


The abbreviations for phase description are 
defined in the list of symbols in Chapter 9. 


|-28 Tables in the Present Work 


6 Contents and structure of the tables 


6.1 Formula, name and relative molar 
mass 


Each substance is identified by the usual form of 
its chemical formula and by its most commonly 
employed chemical name. In some cases, with 
intermetallic compounds in particular, the name 
corresponds to a list of the chemical elements in 
the formula. The molar masses (g mol ') are 
calculated from the relative atomic masses of the 
elements taking A, = 12 for '*C and are reported 
at the beginning or end of the first line. 


6.2 Tabulated functions 


All values relate to standard states. The quantit- 
ies of formation relate to the reactions for the 
formation of the substance from its elements in 
their reference phases. 


The order of the columns in the tables was chosen 
by consideration of the dimensions and corre- 
sponds to the internationally accepted form. 


Quantities 

If: Temperature 

Oe C§ (T), heat capacity 

S: S°(T), entropy 

(Gq 11298) (9, —LG- (1 )\— Ae (298-15) ]/ 7, 
Gibbs energy function, — Gef 
(Free enthalpy function) 

bie H°(T), enthalpy 

H— H298: H°(T) — AH? (298.15), enthalpy 
increment 

Gs G°(T), Gibbs energy 
(Free enthalpy) 

AH; : AH?(T), enthalpy of formation 
reaction 

AG;: A G?(T), Gibbs energy of 
formation reaction 

log k;: log K?, logarithm of the 


equilibrium constant of 
formation reaction 


6.3 Sequence of temperatures 


Each table starts with data for 298.15 K. At this 
temperature 


S = §°(298.15) 
H = AH, = AH? (298.15). 


The temperatures are then raised in steps of 
100K beginning with 300K. 


6.4 Phase transitions 


In the case of a phase transition between two 
condensed phases the values of the functions at 
the transition temperature are quoted for each 
phase. The enthalpy of transition and the entropy 
of transition calculated from it are reported in a 
separate line under H and S in the appropriate 
dimensions. 


6.5 The final temperature in the tables 


The tables for solid and liquid substances end 
either with a phase transition point or with an 
upper calculation limit, below which data were 
available. The final temperature is always a cal- 
culation limit in the case of gaseous substances. 
With condensed substances there are the follow- 
ing special cases for the final temperature 7,: 


a) 7. = BPT: boiling point, where the vapor pres- 
sure of the substance, which evaporates 
congruently, is 1 bar. 


b) 7. = NBPT: natural (normal) boiling point, at 
which the vapor pressure is 1.01325 bar = 
1 atm. This case especially applies to sub- 
stances which evaporate with the formation of 
various gas-phase species, e.g. associates. 


c) 7. = SPT: sublimation point, at which the sum 
of the partial pressures of the gaseous species 
2» p; (gas) amounts to 1 bar. 


d) 7, = NSPT: normal sublimation point, where 
2'p; (gas) = 1 atm. 


e) T. = DPT: decomposition point, at which the 
substance is transformed to other substances, 
e.g. SOL-A into SOL-B and a liquid mixture 
(peritectic reaction in binary systems). How- 
ever, dissociation processes with the forma- 
tion of gaseous substances are also included. 
At T = DPT, 2p, (gas) = 1 bar. 


f) T, = NDPT: normal decomposition point, 
» p; (gas) = 1 atm. 


g) 7. = MPT: melting point. 
h) 7. = transition point. 


i) T. = T, an arbitrary temperature, which rep- 
resents an upper calculation limit. The phase 
transition data (e.g. of evaporation) of some 
substances are not known with sufficient 
accuracy. In such cases the calculations are 
terminated shortly below or above the tran- 
sition temperature. 


Apart from the last case (i) the final temperature 
is specified, in most cases, at the end of the table. 


6.6 References for the sources of data 


The references covering the basic data, ad- 
ditional information and comments are given 
separately for each phase at the foot of the table. 


Where 
H = AH? (298.15) or 
AH, (enthalpy of transition) 
S = S° (298.15) 
C, = heat capacity 


Remarks = additional information and remarks. 
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Example to explain the presentation of refer- 
ences: 


lah S) 
Hand Sfrom source A A 
Hfrom A, Sfrom B A/B 
AH, from B B 
H from A, S estimated A/e 
H and S from A but altered A, e 
H and S obtained from B and sup- 
plemented by estimates A, e 


The references for additional information are at 
the beginning of the line concerned (under 
“Remarks’”’). 

The abbreviations used for references are listed 
in Chapter 11. 


6.7 Abbreviations and symbols 


The abbreviations employed in the tables are 
listed in Chapter 9. 
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Part IV 
Examples of the Use of the Tables 


7 Examples of thermodynamic calculations 


7.1 Enthalpy changes 
7.1.1 Enthalpy of air 


1m? of air at 1 atm and 298.15 K (1.1846 kg of air) 
is heated to 800 K at aconstant pressure of 1 atm. 
Calculate the quantity of heat needed. 


Assumptions: 


Air is assumed to be an ideal mixture of 79% N> 
by volume and 21% Oz by volume. No chemical 
reactions take place (the formation of NO com- 
pounds can be neglected at temperatures below 
1000 kK). 


Ideal gas equation: pV = n AT. 
Gas constant: 


R = 83.1441 cm? bar K~' mol”! 
= 82.0568 cm? atm K_' mol! 
1 atm = 1.01325 bar. 


The enthalpy of ideal gases is independent of the 
pressure. Hence the values of the enthalpies for 
Nz and O, at 1 bar also apply to 1 atm. The en- 
thalpy changes between 298.15 K and 800 K re- 
sult from the heat transferred at 1 bar. 


Solution: 


According to the ideal gas equation and the 
conditions assumed above 1 m? of air at 1 atm 
and 298.15K contains 32.291 mol N»s and 
8.584 mol Oo. 


The following values are to be found in the tables 
for No and Oz: 


Substance if H — H298 
[K] [kJ mol ‘'] 

Np 800 15.046 

Op 800 15.836 


Multiplication of the enthalpy changes by the mo- 
lar quantities, followed by addition, yields the 
heat requirement 


Q = 621.18 kJ. 


Note: 


Nz and Oz are both diatomic gases. Hence their 
C, values and enthalpy changes differ little from 
one another. 


7.1.2 Heating and melting a metal 
Question: 


What is the quantity of energy required to heat 
1kg aluminium from 298.15K to 1000K ata 
pressure of 1 bar? Aluminium is liquid at 1000 K. 


Assumptions: 


The temperature of aluminium is increased by 
transfer of heat from an electrical or gas heater 
(furnace). 


The heat entering the mass of aluminium at 
constant pressure is equal to the enthalpy change 
of aluminium. 


Solution: 
The table for aluminium yields: 
Atomic mass = 26.982 g mol ' 


1 kg aluminium contains 37.062 mol Al. 


[H — H298] = 30.950 kJ mol! 
at 7 = 1000 K. 


So 
Q = 37.062 x 30.950 = 1147.069 kJ. 


Note: 


If the melting process takes place in 5 minutes in 
an electric furnace, then the power output of the 
furnace must be 


1147.069/(5 x 60) = 3.8 kW. 


However, on application of this calculation in 
practice, account must be taken of the fact that 
only part of the electrical energy supplied to the 
electric furnace will be “transferred” to the alu- 
minium. An appreciable part of the energy output 
is transmitted to the surroundings as heat. In 
addition the duration of the heating process de- 
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pends on the heat transfer rate, which depends 
on the construction of the furnace and on the 
geometrical and physical properties of the body 
being heated. Hence, the energy requirements 
and power outputs calculated are minimum 
values and serve as a reference point. 


7.1.3 Final temperature in an adiabatic process 


a) Reactants at room temperature 


The following reaction is to take place in a vessel 
insulated against heat exchange and continu- 
ously maintained at a pressure of 1 bar. 


CHy- = 905.7 7. 504Na + CaCO, > 
TCO. + OHSOr 7524N,E Cao. 


At the beginning the reactants are at 298.15 K. 


Question: 


What is the final temperature in the vessel ? 


2 mol COz, 2 mol H20, 

7.524 mol Nz (ideal gases), 

1 mol CaO, Pressure = 1 bar, 
Temperature = 7; 


Final state 


The molar quantities of oxygen and nitrogen have 
been chosen to correspond to the composition of 
the air. 


Basis: 

The enthalpy of the isolated system at constant 
pressure is constant. This means that the ques- 
tion to be answered is: At what temperature is 


the sum of the enthalpies of the products the same 
as the sum of the enthalpies of the reactants? 


Solution: 


Classical graphical methods will be employed to 
simplify the explanation. 

The enthalpy values of the substances involved 
in the reaction are listed in the following table. 


Figure 7.1 is a plot of the sums of the enthalpies 


SRL of the reactants and products as functions of tem- 
Initial state 1mol CHa, 2 mol Oo, 7.524 mol perature. As can be seen the enthalpies of the 
N> (ideal gases), 1 mol CaCOs, products increase almost linearly over the 
Pressure = 1 bar chosen temperature range. Linear interpolation 
Temperature = 298.15K yields a final temperature 7; of 1599 K. 
Substance n H[kJ mol] 
mol -—— — - 
298.15 K 1400 K 1500 K 1600 K 2000 K 
CHa 1 — 74.873 
O> 2 0 
N> 7.524 0 
CaCO; 1 — 1206.921 
2 n,H; — 1281.794 
reactants 
CO, 2 == 433,006 — sarod — 325.932 — 302.062 
H30 2 — 198.334 =. A9SiG7G — 188.919 == "169.037 
No 7.524 + 34.936 + 38.405 + 41.904 tp LOO. lon 
CaO 1 => =57 7.926 = heel = 066.6711 — 543.628 
» niH, — 1386.948 — 1334.306 —WSlose — 1063.451 


products 
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Eon (reactants ) 


pe a eer ein 


Enthalpy, kJ 


500 
298.15 500 1000 1500 


Temperature , K 


20 


00 


Fig. 7.1: Determination of the final temperature in an adiabatic process by plotting the enthalpies of reactants and 


products over the temperature range. 


Reaction: CH, + 202 + 22°N, + CaCO3 > 2CO, + 2H20 + 222N, + CaO 


b) Adiabatic processes in systems with preheated 
reactants 


T; for the example in Section 7.1.3.a will be recal- 
culated for the case that the air supply is pre- 
heated to 900 K, i.e. 7.524 mol Nz and 2 mol O25 
are initially at 900 K. H(900) = 18.222 kJ mol! 
for No and H(900) = 19.241 kJ mol” ' for Oz so 


ON OA alll OO 
— 1106.210 kJ. 


2v,H;, (reactants) 


Linear interpolation between the sums of the en- 
thalpies of the products at 1600K and 2000K re- 
veals that 7; 1922K. This means that pre- 
heating the air supplied from 298.15K to 900K 
raises the temperature of the products from 1599 
to 1922 K. This preheating can be achieved by 
indirect heat exchange between hot product 
gases. This is practised in the manufacture of 
cement clinker. The clinker is cooled in process 
air, which is thus preheated for the precalcination 
step. The next calculation example treats a sim- 
plified case of this type. 


7.1.4 Enthalpy balance for heat exchange 


Heating air by cooling a hot material: 


Question: 


How much air (in terms of its volume at 273.15 K 
and 1 bar) can be heated from 298.15 to 600K 
when the heat is provided by the cooling of 1t 
CaO from 1600 to 600 K at 1 bar? 


Calculation: 


The process mentioned above can be described 
by the following table: 


Reactants: CaO No Oz 
n[mol] x 0.79y 0.21y 
T [K] 1600 298.15 298.15 
H[kJ mol "] =e 0 
Products: CaO N5 O, 

n [mol] Xx 0.79y 0.21y 
T [K] 600 600 600 
H[kJ mol” *] NOLO MINS 8.894 9.224 


Since AH, (298.15) is zero for Nz and O; the follow- 
ing relation applies: 


x[H(CaO,600) — H(CaO,1600)] + 
y[0.79 H(N>,600) + 0.21H(O>,600)] = 0 


With M,(CaO) = 56.077 g mol‘ it follows that for 
1t (= 1000 kg) CaO, x = 17.833 x 10? mol. 


On substituting for x and the values of the en- 
thalpy, the following equation is obtained for the 
enthalpy change in kJ: 


—964 801 + y(7.026 + 1.937) = 0 
_ y = 107 643 mol air. 
With V = 22.711 10>2-m*?/mol at. 1.bar and 


273.15K the amount of air heated is 2444.7 m3 
related to 1 bar and 273.15K. 
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7.1.5 Enthalpy change in a system with reactions 


Hydrogen is to be heated to 4000 K. At this tem- 
perature H» is completely dissociated according 
to the following reaction: 


Hs > 2H. 


How much energy is necessary to heat Hz from 
298.15 to 4000K? 


The proportion of H* ions at 4000 K is negligibly 
small. 


Solution: 

Substance Ho H 

T [K] 298.15 4000 
H[kJ mol "] 0 294.946 


AH = 2% 294.946 — 0 = 589.892 kJ/mol Ho. 


Note: 


Only 76.947 kJ are required to heat 1 mol argon 
from 298.15 to 4000 K (see Table for argon). The 
heat capacity and, hence, the enthalpy increment 
of amonatomic gas is less than it is for a diatomic 
gas. The diatomic gas can take up more energy 
on being heated. For this reason Hz, is often 
employed in plasma technology to increase the 
energy of the plasma gas beam. The recombi- 
nation of H to Hz is an exothermic process in 
which the energy of dissociation is “liberated”. 
This energy also increases the temperature of 
the plasma beam. 


7.2 Exergy and entropy balance 
calculations 


Exercise: 


Exergy change occurring on cooling exhaust gas 
from 1000 to 400 K at 1 bar pressure 


Exhaust gas composition (% by volume): 17% 
COz, 8% H20, 69% No, 6% Oo 


Amount of exhaust gas: 1 m? at 1 bar and 273.15K 


1 bar, 1000 K T; 
1 bar, 400K = 75. 


Initial state 
Final state 


Additional information 


Mole fraction: x, = n/2 Nn; 
Xn, = pV/RT 
V = 1m? related to 1 bar and 273.15 K 
R = 0.0831441 m? bar ' mol” ?. 
Change in exergy 
Aé = Yn, (AH-— Tg AS) 
AH = 2x,[H, (To) — H,(7,)] = 2x, 4H, 
AS = 2x;,[S, (Te) — §,(7,)] = 2x AS; 
To = 298.15 K, 7, = 1000 K, Tz = 400 K. 


The calculation process is summarized in the 
following table. 


Aik Simols SK mole 


The enthalpies of ionization of H and Ar >x,4H, = —20.741kJ mol! 

esc? hae SCASs = Shosr ke mols. 

Ar > Art +e oath = 44.032 mol 

= a <n 

are about the same so that the larger energy ae ‘ pours Eee we 
uptake of hydrogen is also maintained on coup- , ( ee0) 
ling with the ionization energy. = — 502.5 kJ. 
Gas CO, H»5O No Oz p> 
% by vol. We 8 69 6 100 
x 0.17 0.08 0.69 0.06 1 
H(T;) — 360.105 SA LSY PAE 21.463 22.703 
H(T>) — 389.501 = 236:375 2.971 3.025 
A ml — 29.396 — 22.548 — 18.492 — 19.678 
XAH — 4,997 — 1.804 = 12.759 = 1618] — 20.741 
S(T,) 269.280 252.86 228.171 243.578 
S(T) 225.291 198.910 200.181 213.871 
AS — 43.989 = e300 
KAS = 7478 27 16 19 SiG aa ee 31.287 


This value represents the maximum work which 
could be done by performing the process in a 
reversible manner. On account of the irreversi- 
bility, the work done in a real process is less. 
Note: 


In the calculation the values of the standard en- 
tropies of the gases (at a pressure of 1 bar) were 
employed since the molar quantities and, hence, 
the partial pressures of the gaseous components 
remain constant on cooling. 


7.3 Equilibrium calculations 


7.3.1 Calculation of equilibrium constants 
of chemical reactions 


a) Equilibrium constant of the reaction 

C + H2,0 = CO + Ho (a) 
at 1000, 1100 and 1200 K. 
Equilibrium constant 


= PooPu,/(@cPu,0) 


(a) 
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lf 4c = 1 (in the presence of solid carbon) then 
K, = PooPu,/Pu,o- 


The following equation is employed for the calcu- 
lation of K,: 


log K, = 2v, log K;(/). 


The calculation is followed through in the next 
table (a). 


The value of K is greater than 1 and increases 
with increasing temperature. The standard Gibbs 
energy of the reaction is negative in the tempera- 
ture range from 1000 to 1200 K. The products CO 
and H> are accordingly the dominant equilibrium 
components in the gas phase. 


b) Calculation of the equilibrium constant of the 
reaction 


(water gas equilibrium) 


at 1000, 1100 and 1200K 
Kea Poo, Pu! (PcoPu 50) 
log K, = 2v, log K;(/). 


Data and results see in table (b) 


Substances C HO CO No 
v oi = 1 aad 
T [K] log kK; log K, Ie 

c HO CO N> 
1000 0 10.062 10.461 0 0.399 2.506 
1100 0 8.888 9.927 0 1.039 10.940 
1200 0 7.899 9.480 0 1.581 38.107 
(b) 
Substance C HzO CO, No 
y = 4 = qe 7 te] 
T [K] log kK; log K, Ky 

C HzO COz No 
1000 10.461 10.066 20.675 0 0.148 1.406 
1100 9.927 8.888 18.801 0 — 0.014 0.968 
1200 9.480 7.904 1238 0 — 0.146 O15 
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Linear interpolation of log K, = f(1/T) yields 
K, = 1atca. T = 1091 K. Below this temperature 
the right-hand side of the equilibrium (products; 
CO,, Hz) dominates and above this temperture 
the left-hand side (reactants; CO, H2O) is domi- 
nant. If the system is in equilibrium at, say, 1000K 
and the temperature is then raised to 1200 K then 
CO, and Hz are consumed with the production 
of CO and Hz until the system reaches the new 
equilibrium state. 


7.3.2 Vapor pressure calculations 


The vapor pressures of substances are most 
simply calculated with the aid of the log K; values 
in the tables on the basis of the two-phase 
equilibria solid-gas and liquid-gas. For the evap- 
oration of a substance A at temperature 7: 


A (sol, liq) = A (gas) 
log K = log kK; (A (gas)) — log K; (A (sol, liq)) 
= log [p (A (gas))/a (A (sol, liq))]. 


pis the vapor pressure and a the activity of A in 
the condensed phase. 


In general, for the evaporation of pure substances 
= DV; log K; (i) 
= 00) Px(\): 


When elements in their reference phases evapo- 
rate congruently 


log K 


log p°(i) = log K;(i, gas) TS Tpp. 


The vapor pressure reaches 1 bar at the boiling 
point: 
Dig Dalia Ate alias 


Several gaseous species are produced when 
substances such as S, Te, PbO, etc. evaporate 
(e.g. S evaporates with the formation of Sy, 
So, ... Sg). Many substances dissociate into other 
compounds on evaporation. In such cases the 
vapor pressure or dissociation pressure can be 
calculated using the equation 


log K= 2 Vv; K;(i). 


Example: 


a) Vapor pressure of metals 


Al (liq) = Al (gas), T = 1800 K 
Pb (liq) = Pb (gas), T = 1500 K 
Pb (liq) = %Pb> (gas), T= 1500K 
CCl, (liq) = CCl4 (gas), T= 300K 


b) Dissociation pressure of ZnS at 1800 K 
ZnS (sol) = Zn (gas) + '%S> (gas) (b) 
Ky = Pz,,(Ps,)"!?, eae 2 Ps, 


Substance T [K] log Kk; p° [bar] 

Al (liq) 1500 0 

Al (gas) 1500 — 4.878 1.32% 10~° 
Pb (liq) 1500 0 

Pb (gas) 1500 —1.604 2.49x10~? 
Pb» (gas) 1500 — 4.977 1.05x 10° * 
CCl, (liq) 300 10.814 

CCl, (gas) 300 10.080 0.185 

ZnS (w, sol) 1800 — 1.009 (K, = 0.098) 
Zn (gas) 1800 0 Pz, = 0.268 
Sz (gas) 1800 0 Ps, = 0.134 


7.3.3 Equilibrium concentration of NO in hot air 


A series of compounds is known in the N—O 
system, e.g. No.0, NO, NOz, NoOzu, N2Os....N,O,. 
NO is produced by the reaction of No and O, 
(thermal NO) at high temperatures. It is meta- 
stable in the atmosphere and can be transformed 
to NOz and other toxic compounds. 


Exercise: 


Calculation of the equilibrium concentration of 

NO in air at 1 bar pressure at the temperatures 

1000, 1500 and 2000 K taking into account the 

species No, O5 and NO. 

Elucidation: 
System: Ni=.O 

Components: Nz, Oz, NO (ideal gases) 


air, 79% Ns and 21% Oz by 
volume 


Pr,/Po, = 79/21 


Conditions: 


Prot Ps, = bar 

T = 1000, 1500, 2000 K. 
Reaction: 

Noe) Os —tNO 

K = Puo!(Px, Po,)'/ 


log K;(NO) — '/log K;(N2) — 
Yolog K;(O2) 
= logk,;(NO) —0—0. 


log K 


log Puo = log K + '/z 10g (Py, X Po,) 
log K + log (0.79'x 0:21). 


vpm (vol. per million) of NO = pyo X 10°. 


Data and results of calculation 


T log K;(NO) log Pro NO content 
[K] [vpm] 

1000 — 4.062 — 4,452 Sars2 
1500 — 2.487 PE STAT 1327.39 
2000 — 1.699 — 2.089 8147.04 


As can be seen, at temperatures above 1000K 
the NO content increases rapidly. In order to pre- 
vent the formation of thermal NO in combustion 
processes it is necessary to 


— employ low combustion temperatures, e.g. 
131200 K 

— employ as little excess air as possible for com- 
bustion so that the partial pressures of N> and 
O> in the combustion chamber are kept low 
(see equation for log Po). 


7.3.4 Equilibrium concentration of NO 
in exhaust gases 


Gas composition: 
17% COs, 8% H20, 69% No, 6% Op (by volume). 
Pressure = 1 bar 


Temperatures: 1200 and 1500K. 


Assumptions: 


The gas mixture is regarded as an ideal gas. The 
equilibrium concentrations of NO are calculated 
from the following equations: 


VON> aT W505 = NO 
K = Pyo!/(Pn, * fais 
lOg Pyo = log K + '/2109 (Py,  Po,) 


= log K;(NO) + '/zlog (0.69 x 0.06). 


Calculation 

ip log K;(NO) NO content 
[K] vpm 

1200 = BPS 108.02 
1500 = QIN 662.98 
Note: 


The equilibrium concentration of NO increases 
by more than a factor of 3 on raising the tempera- 
ture by 300K. 


The gas composition chosen for the calculation 
corresponds approximately to that emitted by 
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coal-fired power stations. The temperature of the 
exhaust gases as they leave the combustion 
chamber is about 1200 K for fluidized bed com- 
bustion and 1500K for grate combustion. The 
composition of the exhaust gases from technical 
plants changes by a few percent on cooling. The 
NO content of untreated exhaust gases from coal 
combustion plants is about 500 to 600 ppm in the 
case of fluidized bed combustion and 700 to 
1000 ppm after grate combustion. The exhaust 
gases from lignite combustion contain less NO. 
The nitrogen compounds contained in the fuel are 
of importance for NO formation in combustion 
processes. In addition, the same temperature is 
not maintained throughout the combustion 
chamber. The occurrence of local temperature 
peaks will increase the NO production consider- 
ably. This is the reason why calculated equilib- 
rium concentrations are often lower than those 
actually measured in the exhaust gases from in- 
dustrial combustion plants. 


7.4 Equilibrium in simplified systems 
with several phases 
and components 

7.4.1 Equilibrium in the C—CO—CO, system 


Element system: C—O 


Phases Components 
solid C (graphite) 
gas CO, CO; (ideal gases) 


This system has 2 independent variables accord- 
ing to the Gibbs phase rule: 


Veet = Bene, 


€.9. Pco, T OF Peo; Pco, etc. 


Exercise: 


Calculation of the proportion of CO in the CO— 
CO, equilibrium mixture as a function of tem- 
perature. 


Reaction: 
_C + CO, = 2CO (Boudouard equilibrium) 
ie Peo! Poo, 


logkK = 2logk;(CO) — log K;(CO2) 
— [log Ax(C) = OJ. 
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Solution: 

Pt = Poco + Poco, 

Pt = Poo + Péo/K 

Péo + KPco — Kp, = 0 
vol % CO = 100 X peo 
vol % CO = 100 x K/2[(1 + 4/K)'/2—1]. 


Pp: = 1 bar, 


The calculation with logk; values is summarized 
in the following table. 


In Fig. 7.2 Peco is plotted as a function of T. The 
curve for the two-phase equilibrium where C,., 
and the gas phase coexist is known in metallurgy 
as the Boudouard curve. At low temperatures the 
gas phase consists primarily of CO, and at higher 
temperatures mainly of CO. Consequently CO is 
not stable at room temperature and a pressure 


of C and CO. However, CO exists at room tem- 
perature as a metastable gas. The decomposition 
of CO occurs at temperatures above 800 K, es- 
pecially in the presence of catalytic substances 
such as metallic iron. 


In accordance with Le Chatelier’s principle, the 
CO content of the gas phase is reduced when the 
total pressure is increased at constant tempera- 
ture, i.e. the Boudouard curve is displaced to the 
right. The displacement can be calculated with 
the aid of the equations given. 


7.4.2 Predominance area diagram for the system 
Zn—O-C 


SysiemuZn-O— 6, 
Components: ZnO (sol), Zn (lig, gas), CO (gas), 


of 1 bar and should decompose with the formation CO, (gas). 

T [K] log K;(CO>) log K;(CO) log K K vol % CO 
400 51.535 19.112 = eee AS (o10G ie 220 A072 
600 34.400 14.320 = 55160 1574610 =" 0.013 
700 29.501 12.948 = 3.605 2.483 x 10-4 1.56 
800 25.825 11.916 ==21-993 1016 1004 9.59 
900 22.965 11.109 — 0.747 0.179 34.30 

1000 20.675 10.461 0.247 1.766 P25 

1100 18.801 9.927 1.053 11.298 92.44 

1200 17.238 9.480 ie SPP: 98.17 

1400 14.780 8.772 2.764 580.764 99.83 

100 —— 0 
80 20 
2 60 40 S 
= 140 Se 
20 80 
0 == 100 
500 1000 1500 


Temperature , K 


Fig. 7.2: Concentration of CO and COz in the CO—CO, mixture in equilibrium with solid carbon (graphite) as a 


function of temperature at 1 bar. 


Exercise: 

Calculation of the equilibrium 
ZnO + CO = Zn + CO, 
K = Poo, 4zn/(Pco 4zno) 


and representation of the regions of stability of 


ZnO and Zn by plotting lOg(Pco/Pco,) against 
1000/7 over the temperature range from 800 to 
1800 K. 


The basic equations are 
logkK = Xv, K;(/) = log [Pco, 4zn/(Pco 4zno)] 
109 Pco!/Pco, = 
= 1 for ZnO (sol) 


— log K + log az, 
4Zn0 
az, = 1 for Zn (pure liquid) 
@zn = Pz, for Zn (gas). 


The calculation is summarized in the following 
table. 
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Figure 7.3 illustrates a plot of logpPco/DPeo, 
against 1000/7. The equilibrium lines have mainly 
been approximated by straight lines. The solid 
line with a bend at the boiling point of zinc is 
the coexistence line where Zn and ZnO exist in 
equilibrium together. Zinc is stable above this line 
and ZnO below it. Thus, the diagram indicates the 
regions of stability of Zn and ZnO under a gas 
phase comprising Zn, CO and COsz. 


The coexistence line ZnO/Zn (gas) applies to 
Pzn = 1 bar. Its position changes with + logpz, 
according to the equation 


10g (Pco/Pco,) = —log K + log Pzn- 


This line is displaced 1 scale unit downwards 
when pz, = 0.1 bar. 


Figure 7.3 also shows the position of the equilib- 
rium calculated in the previous example 
(Boudouard equilibrium) 


COs + C = 2C0 


T log K; log K 109 (Poo! Poo.) 
[K] for az, = 1 
ZnO CO Zn CO, 
800 1Z612 11.916 0 25.825 = O2hOS 3.703 
1000 12.962 10.461 0 20.675 — 2.748 2.748 
1200 9.777 9.480 0 17.238 — 2.019 2.019 
1500 5.703 8.487 0 13.796 — 0.394 0.394 
1800 3.0 1i¢- tem 0 11.499 + 0.670 = 05/0 


Temperature , K 


800 1000 1500 


2000 


1000/7, kK"! 


Fig. 7.3: Predominance area diagram for the system Zn—O-C. The line for the Boudouard equilibrium crosses the 
co-existence line for ZnO/Zn (gas) at the point A at unit pressures of CO and Zn (gas). When T > 7, then ZnO 


can be reduced to Zn using solid carbon. 
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at p = 1 bar. This line is also displaced parallel 
downwards when [P¢o is reduced. 


The point of intersection A is of importance for 
the reduction of ZnO in the presence of solid 
carbon. 


When pz, + Pco + Poco, = 1 bar, i.e. Pzn < 1 bar 
and Pco <1 bar, then it follows from the position 
of intersection A that the reduction of ZnO in 
the presence of solid carbon always leads to the 
formation of gaseous and not liquid zinc. If the 
gas produced, consisting of Zn, CO and CO; (less 
than Zn and CO), is cooled, then because of the 
position of the Boudouard line, reoxidation 
should take place to ZnO. However, the CO de- 
composition taking place during this process is 
inhibited kinetically, so that cooling the Zn—CO 
mixture yields liquid zinc. 


7.4.3 Predominance area diagram for the system 
Zn—O-S 
Exercise: 


Calculation of the predominance area diagram 
for the system Zn—O—S in the log p = f(P¢o,) 
diagram at 1600 and 1900 K. 


The following elements and compounds will be 
considered in the description of the equilibrium 
between the species: Zn (gas), ZnO (sol), ZnS 
(sol), O2 (gas), S2 (gas). 


The equilibrium between Sz, O» and SO> also 
requires calculation at 1600 and 1900 K in order to 
explain the technical relevance of the equilibrium 
calculation. 


Reactions between zinc species 

Zn + 1402 = ZnO (1) 
Ka (Po) (Pz) o" 

Zt 4S = ZnS (2) 
Kz = (Ps,)"/? (Pan) | 

TANO) PaO SENS =) Ae aE W/1O¥s (3) 
K3 = (Ppo,)'?(Ps,) 1! 


Calculation of the equilibrium constants 


log K, = log k; (ZnO) 

log Kz = log k; (ZnS) 

log K3= log kK; (ZnS) — log k; (ZnO) 
= —log K, + log Ko. 


Calculation of log Po, and log ps, 
— 2 log K; — 2 log (Pzn)1 
— 2 log Kz — 2 log (pzn)2 


10g (Po,)1 = 
log (Ps,)2 = 
log (Po,)3 = 2 log K3 + log (ps,)3- 


The calculation is 


T log k, log K2 log K3 

[K] 

1600 4.692 2.340 = Peay. 
1900 2.316 0.453 — 1.863 

ip 10g (Po,)1 log (Ps,)2 log (Po,)3 
[K] Pzp= 1 bar J Pzna> LDA Ps ibar 
1600 — 9.384 — 4.680 — 4.704 
1900 — 4.632 — 0.906 = 3.(62 


Equilibrium in the system S—O with the species 
S5, O2 and SO>: 


Vass i Oo = SO> (4) 
K4 = Pegs (Dae (ss) a 

log Ka = log K;(SO2) 

lod (Po Jans -— log Ka] "Zz 10g Ps, 


+ 10g Pro, - 


If log Ka log (Po,)a + 10g Pg, 
[K] at Pso, = 1 bar 
1600 7.995 — 7.995 

1900 6.136 — 6.136 


Figure 7.4 shows the coexistence lines of 
Zn/ZnS, Zn/ZnO and ZnS/ZnO. The solid lines 
apply to 7 = 1600 K and the broken lines to T = 
1900 K. At each temperature there is a point at 
which the three coexistence lines meet. This point 
where all three zinc-containing species coexist is 
known as a triple point. In contrast to the triple 
point in the phase diagram of H20O, the triple point 
inthe p = f(T) diagram of the system Zn-—O-—S 
is not invariant. Its position changes with pz,. 


It can be concluded from the position of the equi- 
librium line for SO, that ZnO is the product when 
ZnS is roasted in Oz at 1600 K. The SO, content 
of the exhaust gases in technical processes is 
from 5 to 80% by volume. ZnO is the stable zinc 


togtps, / bar) 


Log (Pp, / bar) 
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Fig. 7.4: Stability areas of the components in the system Zn—O-—S at 1600K and 1900K with pz, = 1 bar. The equili- 
brium line for the reaction 1/2S2 + O2 = SO> is plotted for Pso, = 1 bar 


compound under these circumstances. In con- 
trast the SO, line at 1900 K lies in the stability 
area of gaseous zinc. So roasting at 1900 K can 
yield zinc vapor as well as SO>. 


When zinc-containing copper concentrates are 
smelted in high temperature reactors (flash 
smelting, cyclone smelting) the temperatures 
rise appreciably over 2000K. Zinc is, thus, trans- 
ferred into the gaseous phase. In the case of 
cyclone smelting it is possible to separate most 
of the zinc by vaporization thereby simplifying the 
metallurgical steps that follow. 


(I. Barin, M. Modigell, F. Sauert: Thermodyn- 
amics and Kinetics of Cyclone Smelting, in 
“Advances in Sulfide Smelting’, Vol. 1, Basic 
Principles, H.Y. Sohn, D.B. George, A.D. Zunkel 
(editors), pp. 257 — 273, The Metallurgical Society 
of AIME, Warrendale, Pa., USA, 1983) 


7.5 Electrochemical energy 
conversion, high temperature 
fuel cell 


High temperature cells with solid electrolytes of 
zirconium dioxide have been investigated for the 
electrolysis of H2O vapor and as fuel cells for the 
generation of electric power. Examples include 
the combustion of synthesis gas (CO—H,z mix- 
tures) in cells at temperatures of 1300 K. 


The following equation must be considered in a 
discussion of the thermodynamic aspects of fuel 
cells 


H> + LEO05 = H,O (gas). 


The following can be read from the table for HO 
(gas): 


T AH, AG; 

[K] kJ mol~' kJ mol~? 
298.15 — 241.826 — 228.620 

1300 — 249.475 — 175.934 


The formation reaction is strongly exothermic at 
both temperatures. The maximum work that must 
be done to the system to cause electrolysis is 
very much less at 1300 K than at 298.15 K. The 
work that the system can do, on the other hand, 
is less at the higher temperature. 


The maximum efficiency of the fuel cell €,,, = 
AG,/AH, is 94.5% at 298.15K and 70.5% at 
1300 K. Practical efficiencies are in the region of 
45 to 60%. 


However, these chemical thermodynamic con- 
siderations are not decisive for the technical 
exploitation of high temperature fuel cells. The 
decisive factors are: 


— Decrease in the electrokinetically determined 
overvoltage so that smaller losses occur in 
comparison with low temperature operation 
and, thus, higher efficiencies are obtained. 


— Direct utilization of the fuels which are prod- 
uced at high temperatures (steam from con- 
densers, Hz and CO from coal gasification) 
and, hence, avoidance of the losses inevitable 
in irreversible heat-exchange processes. 
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Calculation of the cell voltage 


A high temperature solid electrolyte fuel cell 
(SOFC) will be considered now. Modern SOFC 
technology employs calcia-stabilized zirconia as 
support tube and yttria-stabilized zirconia as 
solid electrolyte. In addition, special oxide cer- 
amic materials are employed as electrodes and 
interconnection materials. These materials and 
the solid electrolyte are deposited as thin layers 
on the support tube by electrochemical vapor 
deposition. The emf of the cell when burning H2 
with O, can be calculated from 


ects VO aa HO (r) 


=)! 


Ka= Pu,o(Pu,) (Po,) 


Ey = —AG,/(zF) = RT/(ZF) In K,. 
For 7 = 1300 K with 

AG, = AG(H2O) = — 175.934 kJ mol~' 
and 

F = 96484.6 Cmol '=96484.6 JV ' mol! 


l| 


Eo = 0.912 V. 


In comparison, the cell voltage is displaced to 
1.229 V at 298.15 K with 


AG, = — 237.141 kJ mol”! for H50 (liquid). 
If air is employed as oxidant, the partial pressure 
of oxygen at the oxidation electrode (anode) can 
be taken as 0.21 bar. The partial pressure of Hz 
at the fuel electrode (cathode) falls as a result of 


H5O formation. Under equilibrium conditions the 
O> partial pressure at the cathode is given by 


Po, = [(Pu,0/Pu,)/ Kl. 
This, together with 

log K = log K;(H20) = 7.069 at 7 = 1300 K 
yields 


l| 


Po, = 7.278 107 '° bar for Py.o/Py, = 1 


or 
Po, = 10° '” bar for py,o/Py, = 0.03707. 


The latter corresponds to the state where p,, + 
Pu,o = 1 bar with 3.57% H20 by volume in the 
Hz—H20 mixture in the cathode space. The ratio 
of the O, partial pressures po, (anode)/po, 
(cathode) is, thus, of the order of 10'? to 10'°. 
If the latter value is substituted into the Nernst 
equation then for the open cell circuit 


E = (AT/2F) x [In(10'%)'/2] 
= 0.056 x 18.421 
OSA 


The cell potential is less when current is flowing. 
A cell voltage of ca. 0.5 V has been measured at 
a current density of 400 mA/cm?. 


References for fuel cells 


1. H. Rickert: Elektrochemie fester Stoffe, Springer- 
Verlag, Berlin, 1973. 

2. F. J. Rohr: Hochtemperatur-Brennstoffzellen mit Zir- 
konoxid-Festelektrolyten, in H. Rickert, G. Holzapfel 
(editors), Elektrochemische Energietechnik, Der Bun- 
desminister fur Forschung und Technologie (BMFT), 
Bonn, 1981, pp. 264-279. 

3. W. Donitz: Die Wasserelektrolyse zur Wasserstoff- 
erzeugung, Elektrochemische Energietechnik, BMFT, 
Bonn, 1981, pp. 281 — 298. 

4. A. O. Isenberg: Energy Conversion via solid oxide 
electrolyte electrochemical cells at high temperatures, 
Solid State lonics, 3/4, 1981, pp. 431— 437, North-Hol- 
land Publishing Comp. 

5. W. Feduska and A. O. Isenberg: Hightemperature solid 
oxide fuel cell — Technical Status, |. Power Sources, 
10 (1983) 89 — 102. 

6. K. Kordesch: Brennstoffbatterien, 
Wien-New York, 1984. 


Springer-Verlag, 


7.6 The calculation of equilibria 
in multi-phase, 
multicomponent systems 


The calculation of the equilibria in systems with 
several elements and phases requires the em- 
ployment of suitable computer methods. 


Consider, for instance, the system C — H—O, even 
if the equilibrium Components are limited to CHa, 
CO, COz, Hz and H30, when the total pressure p, 
the temperature and two stoichiometric par- 
ameters (2 ny/2 Nc, XNo/X Nc) are known, the 
following equations apply: 


P = Pou, + Pco + Pco, + Pu, + Pro (1) 
CO + H,0 = CO, + He (a) 


iu Pco.Pu,/(PcoPx,0) (2) 
CH, + H20 = CO + 3H5 (b) 
Kp = PcoP'h,!(Pcr.PH,0) (3) 
2/2 Ne = (4Pon, + 2Py,+ 2 Py,o)/(Pcu, 

+ Poco + Pco,) (4) 
2X No/X Nc = (Poco + 2Pco, + Puo)/(Pcu, 

+ Poo + Poo,)- (5) 


The solution of these nonlinear systems of 
equations by the established methods of numeri- 
cal mathematics with the aid of a computer pro- 
gram yields the partial pressures of the gaseous 
components. If the system is enlarged to include 
components such as C,,,; (Solid carbon), N> etc. 


then it is necessary to set up and solve a new 
system of equations. The amount of calculation 
involved increases as the number of components 
increases [1]. 


However, computer programs are available now- 
adays which are capable of calculating equilib- 
rium states for given element combinations and 
equilibrium parameters [2 —5]. 


The data bank and computing system EQUI- 
THERM [5] contains the computing program 
SOLGASMIX [4] coupled with the data set 
published in these tables. EQUITHERM allows the 
calculation of equilibria using presonal com- 
puters in systems of up to 15 elements and 20 
phases (up to a total of 120 species). 


The computer program SOLGASMIX [4] calcu- 
lates the equilibria according to the principle of 
Gibbs energy minimisation at a constant pres- 
sure and temperature. 


The total Gibbs energy of a system is given by 
G= YN; Lj 


where n, represents the number of moles of 
substance and jy; their chemical potentials. The 
following relations apply: 


for gas mixtures 

p= pe? + RTIinp+ AT inx, 
for condensed phases 

uu; = we + RTIny, + RT In x, 


for stoichiometrically composed pure solid sub- 
stance 


be = pe. 
When p and 7 are given it is still necessary to 
take account of further restrictions depending 


on the masses of the elements, which are, in 
general, formulated as follows: 


JN, = Oi. 
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Where n,;; is the number of moles of the element 
jin one mole of the species /, n; is the number of 
moles of species / and 5; is the total number of 
moles of element /in the system. The introduction 
of the Lagrangian multiplier A with the associated 
conditions yields the equations: 


for gases 
io Ar In pe AP ing — 2 ny, = 0 

for mixtures in condensed phase 
ie RE Aing, - RP In xy 234A; = 0 

for stoichiometric phases in the condensed state 
pe — 2 NA; =O: 


These relations lead, on expansion in a Taylor 
series around an estimated equilibrium compo- 
sition, to a set of linear equations. The number of 
unknowns is reduced to the number of elements 
and phases assumed to be present in the equi- 
librium. The solution approximates to the Gibbs 
energy surface on application of an iteration 
algorithm. 


References for Section 7.6 


1. |. Barin, D. Neuschutz: Berechnung der Gleichgewichts- 
zusammensetzungen und RuBgrenzen im System C— 
CH4a—H2—CO—H20—COsz. Arch. Eisenhuttenwes. 46 
(1975) 159 — 164. 

2. S. Gordon and B. J. McBride: Computer Program for 
Calculation of Complex Chemical Equilibrium Compo- 
sitions, Rocket Performance, Incident and Reflected 
Shocks and Chapman-Jonquet Detonations, NASA 
SP-273, 1971, 250 pp. 

3. R. Gautam and W. D. Seider: Computation of Phase and 
Chemical Equilibrium, AICHE J., 25 (1979) 991 — 1015. 

4. G. Eriksson: SOLGASMIX, a computer program for 
calculation of equilibrium compositions in multi-phase 
systems, Chem. S. 8 (1975) 100-103. 

5. |. Barin, G. Eriksson, et al.: EQUITHERM, Datenbank 
und Programm fur thermodynamische Berechnungen, 
VCH Verlag, Weinheim, 1989. 
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Information on the Tables 


Part V 


8 Fundamental constants and conversion factors 


8.1 Fundamental constants 


Symbol Value Unit Quantity 
e 1.602189 x 10° '9 C Elementary charge 
F 9.648456 x 107 Cimolia? Faraday constant 
h 6.662176 x 10° 34 Js Planck constant 
k 1.380662 x 10° 73 Kees Boltzmann constant 
Na 6022.5 x10-- mol ' Avogadro number 
R 8.31441 Ke mole: Molar gas constant 
R 83.1441 cm? bar ' mol! Molar gas constant 
0°C BUSS K Ice point 
1 cal 4.184 J Thermochemical calorie 
1 bar 10° Pa Pressure 
1 atm 1EO1S2Z5 bar 

0.101325 MPa 
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8.3 Conversions for entropies of gases (from JANAF Tables) 


Ss? SY S$” 
1 bar 1 atm 1 atm 
JK~* mol”! cal K~' mol’ Ka moles 
s° s° 4.184 (S’ + 0.026157) S” + 0.109442 
1 bar 
ike > mola. 
oy S° — 0.109442 4.184 x S’ SY 
1 atm 
kee moles 
San S$°/4.184 See OLO2Z6Ib7 S” + 0.109442 
1 bar 4.184 
cal Ke’ mol * 
Sy S° — 0.109442 SY’ S”’/4.184 
1 atm 4.184 


cal K~' mol”! 
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8.4 Relative atomic masses of the elements based on A, = 12 for '*C 


Symbol Atomic Relative Symbol Atomic Relative 
number atomic mass number atomic mass 

Ac 89 227.0278 N 7 14.00674 

Ag 47 107.8682 Na 11 22.989768 

Al 13 26.981539 Nb 41 92.90638 

Am 95 243.0614 Nd 60 144.24 

Ar 18 39.948 Ne 10 20.1797 

As OO 74.92159 Ni 28 58.69 

Au 79 196.96654 Np 93 237.0482 

B 5 10.811 O 8 15.9994 

Ba 56 137.327 Os 76 190.2 

Be 4 9.012182 P 1s 30.973762 

Bi 83 208.98037 Pa 91 231.0359 

Br SO 79.904 Pb 82 207.2 

C 6 12.011 Pd 46 106.42 

Ca 20 40.078 Pm 61 145.9151 

Cd 48 112.411 Pr 59 140.90765 

Ce 58 140.115 Pt 78 195.08 

Cl ly 35.4527 Pu 94 244.0642 

Co 27 58.93320 Ra 88 226.0254 

Cr 24 51.9961 Rb Sif 85.4678 

Cs 55 132.90543 Re Us 186.207 

Cu 29 63.546 Rh 45 102.90550 

D 1 2.014102 Rn 86 222.0176 

Dy 66 162.50 Ru 44 101.07 

e- 0.00054858 S 16 32.066 

EG 68 167.26 Sb 51 121.75 

Eu 63 151.965 Sc 21 44.955910 

F 9 18.9984032 Se 34 78.96 

Fe 26 55.847 Si 14 28.0855 

Ga 31 69.723 Sm 62 150.36 

Gd 64 See5 Sn 50 118.710 

Ge 32 72.61 Sh 38 87.62 

H 1 1.00794 a 73 180.9479 

He 2 4.002602 Tb 65 158.92534 

Hf 72 178.49 ile 43 98.9063 

Hg 80 200.59 Te 52 127.60 

Ho 67 164.93032 Th 90 232.0381 

In 49 114.82 Ti 22 47.88 

Ir al 192.22 Tl 81 204.3833 

J 53 126.90447 Tm 69 168.93421 

K 19 39.0983 U 92 238.0289 

Kr 36 83.80 V 23 50.9415 

La 57 138.9055 W 74 183.85 

Li 3 6.941 Xe 54 131.29 

Lu 71 174.967 V 39 88.90585 

Mg 12 24.3050 Yb 70 173.04 

Mn 25 54.93805 Zn 30 65.39 

Mo 42 95.94 ay 40 91.224 


Part VI 
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9 Symbols and abbreviations used in the tables 


AM 
BPT 
Cy 

AG; 


AH; 
DPT 
G 


~(G—H298)/T 


GAS 


LIQ 


Amorphous 

Boiling point in K, p (gas) = 1 bar 
CS, Heat capacity at 1 bar 

AG?, Gibbs energy of formation 
from the elements in their refer- 
ence phases 

AH?, Enthalpy of formation from 
the elements in their reference 
phases 

Decomposition point in K, 

p = 1 bar 

G°, Gibbs energy 

=[G> (Th) — ARF (298:15)|/ 7 = 
— Gef, Gibbs energy function 
(free enthalpy function) 

Ideal gas 

H°, Enthalpy 

Transition enthalpy in kJ/mol 
given as Remark at the bottom 
of the tables 

Liquid 


log Ky 


log K?, Logarithm of the equilib- 
rium constant of formation from the 
elements in their reference phases 
Melting point in K at 1 bar 

Normal boiling point in K, 

p(gas) = 1 atm 

Normal decomposition point in K, 
p= 1atm 

Normal sublimation point in K, 
p(gas) = 1 atm 

S°, Entropy 

Solid crystalline 

Solid crystalline-« 

Solid crystalline-f 

Solid crystalline-y 

Solid crystalline-d 

Solid crystalline-| 

Solid crystalline-ll 

Sublimation point in K, 

p(gas) = 1 bar 

Transition point in K at 1 bar 
298.15 
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Al 


A2 
A3 


Bal 
Ba2 


Bel 
Be2 
Be3 
Be4 
BeS 
Be6 
Bri 


B1 


B2 


B3 


Cco1 


CO2 
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Formula Name Page Formula Name Page 
Ag SILVER 1 AlLi ALUMINIUM LITHIUM 44 
Ag{g] SILVER (GAS) 2 AIN ALUMINIUM NITRIDE 42 
Ag3AsO4 SILVER ARSENATE 3 AINi ALUMINIUM NICKEL 42 
AgBr SILVER BROMIDE 3 AINi3 ALUMINIUM 3-NICKEL 43 
AgBr(g] SILVER BROMIDE (GAS) - AI3Ni 3-ALUMINIUM NICKEL 43 
AgBr03 SILVER BROMATE 4 AI3Ni2 3-ALUMINIUM 2-NICKEL 44 
AgCN SILVER CYANIDE 5 AlO[g] ALUMINIUM MONOXIDE (GAS) od 
Ag2C03 SILVER CARBONATE 5 AlO2[g] ALUMINIUM DIOXIDE (GAS) 45 
AgCl SILVER CHLORIDE 6 Al2O{g] DIALUMINIUM OXIDE (GAS) 46 
AgCl[g] SILVER CHLORIDE (GAS) 7 Al202{g] DIALUMINIUM DIOXIDE (GAS) 47 
AgCl03 SILVER CHLORATE 7 Al203 ALUMINIUM OXIDE (ALPHA,CORUNDUM) 48 
Ag2CrO04 SILVER CHROMATE 8 Al203C] ALUMINIUM OXIDE (GAMMA) 49 
AgF SILVER FLUORIDE 8 Al203D] ALUMINUIM OXIDE (DELTA) 50 
AgF[g] SILVER FLUORIDE (GAS) 9 Al203[K] ALUMINIUM-OXIDE (KAPPA) 51 
Ag| SILVER IODIDE 10 Al4B209 4-ALUMINIUM 2-BORON 9-OXIDE 52 
Agl[g] SILVER IODIDE (GAS) 14 Al18B4033 18-ALUMINIUM 4-BORON 33-OXIDE 52 
AgNO3 SILVER NITRATE 11 AIOCI ALUMINIUM CHLORIDE OXIDE 53 
Ag20 SILVER OXIDE 12 AlOCI[g] ALUMINIUM CHLORIDE OXIDE (GAS) 53 
AgP2 SILVER DIPHOSPHIDE 12 AIOF{g] ALUMINIUM FLUORIDE OXIDE (GAS) 54 
AgP3 SILVER TRIPHOSPHIDE 13 AIOF2{g] ALUMINIUM DIFLUORIDE OXIDE (GAS) 55 
Ag2s SILVER SULFIDE 13 Al(OH)3 ALUMINIUM HYDROXIDE (AMORPHOUS) 55 
Ag2S04 SILVER SULFATE 14 Al203*H20 DIASPORE 56 
Ag2Se SILVER SELENIDE 15 Al203*H20[B] BOEHMITE 56 
Ag2Te SILVER TELLURIDE 16 Al203*3H20 GIBBSITE 57 
Ag2Ww04 SILVER TUNGSTATE 16 Al4Mg2Si5018 = CORDIERITE 57 
Al ALUMINIUM 17 Al2Si05 ALUMINIUM SILICATE (KYANITE) 58 
Alfg] ALUMINIUM (GAS) 18 Al2Si05{A] ALUMINIUM SILICATE (ANDALUSITE) 59 
AlAs ALUMINIUM ARSENIDE 19 Al2Si05[S] ALUMINIUM SILICATE (SILLIMANITE) 60 
AlAsO4 ALUMINIUM ARSENATE 19 Al6Si2013 MULLITE 61 
AIB2 ALUMINIUM DIBORIDE 20 Al2Si207*2H20 ~— KAOLINITE 61 
AIB12 ALUMINIUM DODECABORIDE 21 Al2Si207*2H20[D] DICKITE 62 
AIBr(g] ALUMINIUM MONOBROMIDE (GAS) 22 Al2Si207*2H20[H] HALLOYSITE 62 
AIBr3 ALUMINIUM BROMIDE 23 Al2TiO5 DIALUMINIUM TITANIUM PENTAOXIDE 63 
AIBr3[g] ALUMINIUM BROMIDE (GAS) 24 AIP ALUMINIUM PHOSPHIDE 64 
Al2Br6[g] DIALUMINIUM HEXABROMIDE (GAS) 25 AIPO4 ALUMINIUM PHOSPHATE 65 
Al4C3 TETRAALUMINIUM TRICARBIDE 26 Als{g] ALUMINIUM MONOSULFIDE (GAS) 66 
Al2Ca 2-ALUMINIUM CALCIUM 27 Al2S3 ALUMINIUM SULFIDE 67 
Al4Ca 4-ALUMINIUM CALCIUM 27 Al2(S04)3 ALUMINIUM SULFATE 67 
Al2Ce 2-ALUMINIUM CERIUM 28 AlSb ALUMINIUM ANTIMONY 68 
Al4Ce 4-ALUMINIUM CERIUM 28 Al2Se2[g} DIALUMINIUM DISELENIDE (GAS) 69 
AICl(g] ALUMINIUM MONOCHLORIDE (GAS) 29 Al2Se3 ALUMINIUM SELENIDE 69 
AICl2[g} ALUMINIUM DICHLORIDE (GAS) 30 AlTe(g] ALUMINIUM MONOTELLURIDE (GAS) 70 
AICI3 ALUMINIUM CHLORIDE 30 Al2Te3 ALUMINIUM TELLURIDE 70 
AICI3{g] ALUMINIUM CHLORIDE (GAS) 31 AI3Th 3-ALUMINIUM THORIUM 71 
Al2Cl6[g} DIALUMINIUM HEXACHLORIDE (GAS) 32 AITi ALUMINIUM TITANIUM 71 
AICI3*6H20 ALUMINIUM CHLORIDE HEXAHYDRATE 32 AI3Ti 3-ALUMINIUM TITANIUM 72 
AICo ALUMINIUM COBALT 33 Al2U 2-ALUMINIUM URANIUM fe 
AlbCo2 S-ALUMINIUM 2-COBALT 33 AI3U 3-ALUMINIUM URANIUM 73 
AIF[g] ALUMINIUM MONOFLUORIDE (GAS) 34 Al4U 4-ALUMINIUM URANIUM 73 
AIF2(g] ALUMINIUM DIFLUORIDE (GAS) 35 Am AMERICIUM 74 
AIF3 ALUMINIUM FLUORIDE 36 Am|g] AMERICIUM (GAS) 75 
AIF3{g] ALUMINIUM FLUORIDE (GAS) 37 Ar(g] ARGON (GAS) 76 
Al2F6[g] DIALUMINIUM HEXAFLUORIDE (GAS) 38 AS ARSENIC 77 
AIH3 ALUMINIUM HYDRIDE (HEXAGONAL) 38 As(g] ARSENIC (GAS) 77 
All3 ALUMINIUM IODIDE 39 As2{g] ARSENIC (GAS) 78 
All3{g} ALUMINIUM IODIDE (GAS) 39 As3{g] ARSENIC (GAS) 78 
Al2|6[g] DIALUMINIUM HEXAIODIDE (GAS) 40 As4{g] ARSENIC (GAS) 79 


Al2La 2-ALUMINIUM LANTHANUM 44 AsBr3{g] ARSENIC BROMIDE (GAS) 79 
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AsCi3 ARSENIC CHLORIDE 80 BF3{g] BORON TRIFLUORIDE (GAS) 116 
AsCl3{g] ARSENIC CHLORIDE (GAS) 80 BH(a] BORON MONOHYDRIDE (GAS) 117 
AsF3 ARSENIC FLUORIDE 81 B2HE6\g] DIBORANE (GAS) 117 
AsF3{g] ARSENIC FLUORIDE (GAS) 81 Bifg] BORON MONOIODIDE (GAS) 118 
AsF5{g] ARSENIC PENTAFLUORIDE (GAS) 82 Bl2[g] BORON DIIODIDE (GAS) 119 
AsH3{g] ARSENIC HYDRIDE 83 BI3{g] BORON TRIIODIDE (GAS) 120 
AsI3 ARSENIC IODIDE 83 BN BORON NITRIDE 121 
Asl3{g] ARSENIC IODIDE (GAS) 84 B203 BORON OXIDE 122 
AsOfg] ARSENIC MONOXIDE (GAS) 84 B203{g] BORON OXIDE (IDEAL GAS) 123 
As203 ARSENIC OXIDE (CLAUDETITE) 85 B203{GL] BORON OXIDE (GLASS) 124 
As203[A] ARSENIC OXIDE (ARSENOLITE) 85 BOCI(g] BORON CHLORIDE OXIDE (GAS) 125 
As205 DIARSENIC _PENTAOXIDE 86 BP BORON MONOPHOSPHIDE 125 
As406[g] TETRAARSENIC HEXAOXIDE (GAS) 86 BS{g] BORON MONOSULFIDE (GAS) 126 
Ass{g] ARSENIC MONOSULFIDE (GAS) 87 B2S3 DIBORON TRISULFIDE 126 
As2S2 DIARSENIC DISULFIDE 87 Ba BARIUM 127 
AS283 ARSENIC SULFIDE 88 Balg] BARIUM (GAS) 128 
As4S4 TETRAARSENIC TETRASULFIDE 88 Ba3(AsO4)2 BARIUM ARSENATE 129 
As4S4{g] TETRAARSENIC TETRASULFIDE (GAS) 89 BaBr2 BARIUM BROMIDE 130 
As4S4[R] TETRAARSENIC TETRASULFIDE (REALGAR) 89 BaBr2(g] BARIUM BROMIDE (GAS) 131 
AsSe(g] ARSENIC MONOSELENIDE (GAS) 90 BaC2 BARIUM DICARBIDE 132 
As2Se3 ARSENIC SELENIDE 90 BaCO3 BARIUM CARBONATE 133 
AsTe{g] ARSENIC MONOTELLURIDE (GAS) 91 BaCl[g] BARIUM MONOCHLORIDE (GAS) 134 
As2Te3 ARSENIC TELLURIDE 91 BaCl2 BARIUM CHLORIDE 135 
Au GOLD 92 BaCl2{g] BARIUM CHLORIDE (GAS) 136 
Au(g] GOLD (GAS) 93 BaCrO4 BARIUM CHROMATE 137 
AusAsO4 TRIGOLD ARSENATE 94 BaF(g] BARIUM MONOFLUORIDE (GAS) 138 
AuBr GOLD MONOBROMIDE 94 BaF2 BARIUM FLUORIDE 139 
AuCd GOLD CADMIUM 95 BaF2(g] BARIUM FLUORIDE (GAS) 140 
AuCl GOLD MONOCHLORIDE 95 BaH{g] BARIUM MONOHYDRIDE (GAS) 141 
AuCl3 GOLD TRICHLORIDE 96 BaH2 BARIUM HYDRIDE 142 
AuCu GOLD COPPER 96 Bal|g] BARIUM MONOIODIDE (GAS) 143 
AuCu3 GOLD 3-COPPER 97 Bal2 BARIUM IODIDE 144 
AuF3 GOLD TRIFLUORIDE 97 Bal2[g] BARIUM IODIDE (GAS) 145 
Aul GOLD MONOIODIDE 98 BaMo04 BARIUM MOLYBDATE 146 
Au203 DIGOLD TRIOXIDE 98 Ba3N2 TRIBARIUM DINITRIDE 146 
Au(OH)3 GOLD TRIHYDROXIDE (PRECIPITATED) 99 Ba(NO3)2 BARIUM NITRATE 147 
Au2P3 DIGOLD TRIPHOSPHIDE 99 BaO BARIUM OXIDE 148 
AuS{g] GOLD MONOSULFIDE (GAS) 100 BaO2 BARIUM PEROXIDE 149 
AuSb2 GOLD 2-ANTIMONY 100 BaAl204 BARIUM DIALUMINIUM TETRAOXIDE 149 
AuSe GOLD MONOSELENIDE (ALPHA) 101 BasAl206 TRIBARIUM DIALUMINIUM HEXAOXIDE 150 
AuSe[B} GOLD MONOSELENIDE (BETA) 101 Ba(OH)2 BARIUM HYDROXIDE 151 
AuSn GOLD TIN 102 Ba(O)2[g] BARIUM HYDROXIDE (GAS) 152 
AuSn2 GOLD 2-TIN 102 BaHf03 BARIUM HAFNIUM TRIOXIDE 152 
AuSn4 GOLD 4-TIN 103 BaSi03 BARIUM METASILICATE 153 
AuTe2 GOLD DITELLURIDE 103 BaSi205 BARIUM DISILICATE 154 
B BORON (BETA) 104 Ba2si04 BARIUM ORTHOSILICATE 155 
Big] BORON (GAS) 105 Ba2Si308 DIBARIUM TRISILICATE 156 
B[GL] BORON (GLASS) 106 BaTi03 BARIUM TITANIUM TRIOXIDE 157 
BBr[g] BORON MONOBROMIDE (GAS) 107 Ba2Ti04 DIBARIUM TITANIUM TETRAOXIDE 158 
BBr2{g] BORON DIBROMIDE (GAS) 108 BaUO4 BARIUM URANATE 158 
BBr3 BORON TRIBROMIDE 108 BaZr03 BARIUM ZIRCONIUM TRIOXIDE 159 
BBr3{g] BORON TRIBROMIDE (GAS) 109 Bas BARIUM SULFIDE 160 
B4C TETRABORON MONOCARBIDE 110 BaSO4 BARIUM SULFATE 161 
BCI[g] BORON MONOCHLORIDE (GAS) 111 Ba2Sn 2-BARIUM TIN 161 
BCl2[g] BORON DICHLORIDE (GAS) 112 BaTe BARIUM TELLURIDE 162 
BCI3{g] BORON TRICHLORIDE (GAS) 113 BaWO4 BARIUM TUNGSTATE 162 
BF[g] BORON MONOFLUORIDE (GAS) 114 Be BERYLLIUM 163 
BF2{g] BORON DIFLUORIDE (GAS) 115 Be[g] BERYLLIUM (GAS) 164 


I-58 


Formula 


Be3(AsO04)2 
BeBr(g] 
BeBr2 
BeBr2(g] 
Be2C 
BeCl|g] 
BeCl2 
BeCl2[g] 
Be2Cl4[g] 
BeF |g] 
BeF2 
BeF2[g] 
BeH(g] 
Belg] 
Bel2 
Bel2(g] 
Be3N2 
BeO 
BeAl204 
BeAl6010 
Be3B206 
BeOH(g] 
Be(OH)2 
Be(OH)2Ig] 
Be(OH)2{B] 
Be2Si04 
BeS 

BeS|g] 
BeSO4 
BeSO4*2H20 
BeSO4*4H20 


BICIS{g| 
BiF[g] 
BiF3 


Name Page Formula Name Page 
BERYLLIUM ARSENATE 165 BiU BISMUTH URANIUM 205 
BERYLLIUM MONOBROMIDE (GAS) 165 Bi2U 2-BISMUTH URANIUM 205 
BERYLLIUM BROMIDE 166 Bi4U3 4-BISMUTH 3-URANIUM 206 
BERYLLIUM BROMIDE (GAS) 166 Br(g] BROMINE (GAS) 207 
DIBERYLLIUM CARBIDE 167 Br2 BROMINE 207 
BERYLLIUM MONOCHLORIDE (GAS) 168 Br2{g] BROMINE (GAS) 208 
BERYLLIUM CHLORIDE 169 C CARBON (GRAPHITE) 209 
BERYLLIUM CHLORIDE (GAS) 170 Clg] CARBON (GAS) 210 
DIBERYLLIUM TETRACHLORIDE (GAS) 171 C(D] CARBON (DIAMOND) 211 
BERYLLIUM MONOFLUORIDE (GAS) 172 C2Ig] CARBON (GAS) 212 
BERYLLIUM FLUORIDE 173 C3ig] CARBON (GAS) 213 
BERYLLIUM FLUORIDE (GAS) 174 CBrig] BROMOMETHYLIDYNE (GAS) 214 
BERYLLIUM MONOHYDRIDE (GAS) 175 CBrd(g] TETRABROMOMETHANE (GAS) 215 
BERYLLIUM MONOIODIDE (GAS) 176 CCi{g] CHLOROMETHYLIDYNE (GAS) 216 
BERYLLIUM IODIDE 176 CCl2{g] DICHLOROMETHYLENE (GAS) 217 
BERYLLIUM IODIDE (GAS) 177 CCI3{g] TRICHLOROMETHYL (GAS) 218 
ALPHA BERYLLIUM NITRIDE 178 CCl4 TETRACHLOROMETHANE 218 
BERYLLIUM OXIDE 179 CCl4Ig] TETRACHLOROMETHANE (GAS) 219 
BERYLLIUM DIALUMINIUM TETRAOXIDE — 180 C2Cl4(g] TETRACHLOROETHENE (GAS) 220 
BERYLLIUM HEXAALUMINIUM DECAOXIDE 181 C2CI6 ig] HEXACHLOROETHANE (GAS) 224 
TRIBERYLLIUM DIBORATE 182 CFFg] FLUOROMETHYLIDYNE (GAS) 222 
BERYLLIUM MONOHYDROXIDE (GAS) 183 CF2{g] DIFLUOROMETHYLENE (GAS) 223 
BERYLLIUM HYDROXIDE (ALPHA) 183 CF3{g] TRIFLUOROMETHYL (GAS) 224 
BERYLLIUM HYDROXIDE (GAS) 184 CF4(g] TETRAFLUOROMETHANE (GAS) 225 
BERYLLIUM HYDROXIDE (BETA) 184 C2F4(g] TETRAFLUOROETHENE (GAS) 226 
BERYLLIUM SILICATE (PHENACITE) 185 C2F6[g] HEXAFLUOROETHANE (GAS) 227 
BERYLLIUM SULFIDE 186 CH(g] METHYLIDYNE (GAS) 228 
BERYLLIUM SULFIDE (GAS) 187 CH2{g] METHYLENE (GAS) 229 
BERYLLIUM SULFATE 188 CH3{g] METHYL (GAS) 230 
BERYLLIUM SULFATE DIHYDRATE 188 CHA{g] METHANE (GAS) 2316 
BERYLLIUM SULFATE TETRAHYDRATE 189 C2H2 Ig] ACETYLENE (GAS) 232 
BERYLLIUM TUNGSTATE 189 C2H4\g] ETHENE (GAS) 233 
BISMUTH 190 C2H6(g] ETHANE (GAS) 233 
BISMUTH (GAS) 191 C3H4{g] PROPADIENE (GAS) 234 
BISMUTH (GAS) 192 C3H4[PY][g] PROPYNE (GAS) 234 
BISMUTH ARSENATE 192 C3HE6(g] CYCLOPROPANE (GAS) 235 
BISMUTH MONOBROMIDE (GAS) 193 C3H6[PI{g] PROPENE (GAS) 235 
BISMUTH BROMIDE 194 C3H8(g] PROPANE (GAS) 236 
BISMUTH BROMIDE (GAS) 194 C4H6(g] BUT-1-YNE (GAS) 236 
BISMUTH MONOCHLORIDE (GAS) 195 C4H8Ig] CYCLOBUTANE (GAS) 237 
BISMUTH CHLORIDE 195 C4H8III[g] 2-METHYLPROP-1-ENE (GAS) 237 
BISMUTH CHLORIDE (GAS) 196 C4H10{g] BUTANE (GAS) 238 
BISMUTH MONOFLUORIDE (GAS) 196 C5H8{g] CYCLOPENTENE (GAS) 238 
BISMUTH FLUORIDE 197 C5H8IPI[a] PENTA-1,2-DIENE (GAS) 239 
BISMUTH FLUORIDE (GAS) 197 C5H10(g] CYCLOPENTANE (GAS) 239 
BISMUTH MONOIODIDE 198 C5H12Ig] PENTANE (GAS) 240 
BISMUTH MONOIODIDE (GAS) 198 C6H6 BENZENE 240 
BISMUTH IODIDE 199 C6H6Ig] BENZENE (GAS) 241 
BISMUTH IODIDE (GAS) 199 C6H10 CYCLOHEXENE 241 
BISMUTH 3-POTASSIUM 200 C6H10{g] CYCLOHEXENE (GAS) 242 
BISMUTH MANGANESE 200 C6H12 CYCLOHEXANE 242 
BISMUTH NICKEL 201 C6H12{g] CYCLOHEXANE (GAS) 243 
BISMUTH OXIDE 202 C6H12[M] METHYLCYCLOPENTANE 243 
BISMUTH CHLORIDE OXIDE 202 C6H12(MI[g] METHYLCYCLOPENTANE (GAS) 244 
BISMUTH SULFIDE 203 C6H14 HEXANE 244 
BISMUTH SULFATE 203 C6H14{q] HEXANE (GAS) 245 
BISMUTH SELENIDE 204 C7H8 TOLUENE (METHYLBENZENE) 245 
BISMUTH TELLURIDE 204 C7H8Ig] TOLUENE (METHYLBENZENE) (GAS) 246 


12 List of chemical symbols and names of substances in the order of tabulation 1-59 
Formula Name Page Formula Name Page 
C7H14 CYCLOHEPTANE 246 CaBr2 CALCIUM BROMIDE 284 
C7H14(g] CYCLOHEPTANE (GAS) 247 CaBr2{g] CALCIUM BROMIDE (GAS) 285 
C7H14(M] METHYLCYCLOHEXANE 247 CaC2 CALCIUM DICARBIDE 286 
C7H14[MI[g] METHYLCYCLOHEXANE (GAS) 248 CaCN2 CALCIUM CYANAMIDE 287 
C7H16 HEPTANE 248 CaC03 CALCIUM CARBONATE (CALCITE) 287 
C7H16[g} HEPTANE (GAS) 249 CaCO3[A] CALCIUM CARBONATE (ARAGONITE) 288 
C8H10 O-XYLENE (1,2-DIMETHYLBENZENE) 249 CaMg(C03)2 DOLOMITE 288 
C8H10{g] O-XYLENE (1,2-DIMETHYLBENZENE) (GAS) 250 CaCl{g] CALCIUM MONOCHLORIDE (GAS) 289 
C8H10{E] ETHYLBENZENE 250 CaCl2 CALCIUM CHLORIDE 290 
C8H10(E][g] ETHYLBENZENE (GAS) 251 CaCle{g] CALCIUM CHLORIDE (GAS) 291 
C8H14{g] OCT-1-YNE (GAS) 251 CaF{g] CALCIUM MONOFLUORIDE (GAS) 292 
C8H16 ETHYLCYCLOHEXANE 252 CaF2 CALCIUM FLUORIDE 293 
C8H16/g] ETHYLCYCLOHEXANE (GAS) 202 CaF2[g] CALCIUM FLUORIDE (GAS) 294 
C8H18 OCTANE 253 CaH{g] CALCIUM MONOHYDRIDE (GAS) 295 
C8H18{g] OCTANE (GAS) 253 CaH2 CALCIUM HYDRIDE 296 
C9H16{g] NON-1-YNE (GAS) 294 CaHPO4 CALCIUM HYDROGEN PHOSPHATE 297 
C9H20 NONANE 254 CaHPO4*2H20 — CALCIUM HYDROGEN PHOS. DIHYDRATE 297 
C9H20Ig] NONANE (GAS) 209 Callg] CALCIUM MONOIODIDE (GAS) 298 
C10H22 DECANE 255 Cal2 CALCIUM IODIDE 299 
C10H22[g] DECANE (GAS) 256 Cal2{g] CALCIUM IODIDE (GAS) 300 
CHCI3{g] TRICHLOROMETHANE (GAS) 256 CaMg2 CALCIUM 2-MAGNESIUM 300 
CH2Cl2(g] DICHLOROMETHANE (GAS) 257 CaMo04 CALCIUM MOLYBDATE 301 
CH3Cl(g] CHLOROMETHANE (GAS) 257 Ca3N2 TRICALCIUM DINITRIDE 301 
C2H3Ci(g] CHLOROETHENE (GAS) 258 Ca(NO3)2 CALCIUM NITRATE 302 
C2H5Cl[g] CHLOROETHANE (GAS) 258 Ca(NO3)2*2H20 CALCIUM NITRATE DIHYDRATE 302 
CHO[g] OXOMETHYL (GAS) 259 Ca(NO3)2*3H20 CALCIUM NITRATE TRIHYDRATE 303 
CH20{g] FORMALDEHYDE (GAS) 260 Ca(NO3)2*4H20 CALCIUM NITRATE TETRAHYDRATE 303 
CH202 FORMIC ACID 260 CaO CALCIUM OXIDE 304 
CH202{g] FORMIC ACID (GAS) 261 CaOfg] CALCIUM OXIDE (GAS) 305 
CH40 METHANOL 261 , CaQ2 CALCIUM PEROXIDE 306 
CH40g] METHANOL (GAS) 262, — CaAl204 CALCIUM 2-ALUMINIUM 4-OXIDE 306 
C2H20[g] ETHENONE (KETENE) (GAS) 262 CaAl407 CALCIUM 4-ALUMINIUM 7-OXIDE 307 
C2H40[g] ACETALDEHYDE (GAS) 263 Ca2Al205 2-CALCIUM 2-ALUMINIUM 5-OXIDE 308 
C2H402 ACETIC ACID 263 Ca3Al206 3-CALCIUM 2-ALUMINIUM 6-OXIDE 309 
C2H402[g] ACETIC ACID (GAS) 264 Cai2Al14033 12-CALCIUM 14-ALUMINIUM 33-OXIDE 309 
C2H60 ETHANOL 264 Ca3Al206*6H20  3-CALCIUM 2-ALUMIN. 6-OXIDE 6-HYDRATE 310 
C2H60[g] ETHANOL (GAS) 265 CaAl2Si06 PYROXENE 310 
C3H60 ACETONE 265 CaAl2Si208 ANORTHITE 311 
C3H60[g] ACETONE (GAS) 266 Ca2Al2SiO7 GEHLENITE 312 
C6H6O PHENOL 266 Ca8Al2Si3012 GROSSULAR 312 
C6HEO[g] PHENOL (GAS) 267 CaAl2Si208*2H20 LAWSONITE 313 
CH2S3 CARBONOTRITHIONIC ACID 267 CaB204 CALCIUM DIBORATE 313 
CN(g] CYANOGEN (GAS) 268 CaB407 CALCIUM TETRABORATE 314 
CN2[g] CARBON NITRIDE (NCN RADICAL) (GAS) 269 Ca2B205 DICALCIUM DIBORATE 315 
C2N2[g} ETHANEDINITRILE (GAS) 270 Ca3B206 TRICALCIUM DIBORATE 316 
COfg] CARBON MONOXIDE (GAS) 271 Ca(OCl)Cl CALCIUM CHLORIDE HYPOCHLORITE 316 
C02[g} CARBON DIOXIDE (GAS) 27 CaFe204 CALCIUM DIIRON TETRAOXIDE 317 
COCI(g] CARBONYL CHLORIDE (GAS) 273 Ca2Fe205 DICALCIUM DIIRON PENTAOXIDE 317 
COCI2(g] CARBONIC DICHLORIDE (PHOSGEN) 274 CaOH{g] CALCIUM MONOHYDROXIDE (GAS) 318 
COF{g] CARBONYL FLUORIDE (GAS) 275 Ca(OH)2 CALCIUM HYDROXIDE 319 
COF2[q] CARBONIC DIFLUORIDE (GAS) 276 CaHf03 CALCIUM HAFNIUM TRIOXIDE 319 
COS{g] CARBON OXIDE SULFIDE (GAS) 277 CaMgO2 CALCIUM MAGNESIUM DIOXIDE 320 
CS(g] CARBON MONOSULFIDE (GAS) 278 CaMgSi04 MONTICELLITE 321 
CS2{q] CARBON DISULFIDE (GAS) 279 CaMgSi206 DIOPSIDE 322 
Ca CALCIUM 280 Ca2MgSi207 AKERMANITE 323 
Ca{g] CALCIUM (GAS) 281 Ca3MgSi208 MERWINITE 324 
Ca3(As04)2 CALCIUM ARSENATE 282 Ca2Mg5Si8023*H2 TREMOLITE | 324 
CaBrig] CALCIUM MONOBROMIDE (GAS) 283 CaSi03 WOLLASTONITE 325 
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Formula 


CaSi03[B} 
Ca2Si04 
Ca2Si04[B} 
Ca3si05 
Ca3Si207 
CaSi205*2H20 


Ca2Si308*2.5H20 


Ca6Si6018*H20 
CaTi03 
Ca3Ti207 
Ca4Ti3010 
CaTiSiO5 
CaU04 
CaZr03 

Ca3P2 
Ca2P207 
Ca3(P04)2 
CaPb 

Ca2Pb 

CaS 

CaS/g] 

CaSO3 

CaS04 
CaS03*0.5H20 
CaS04*0.5H20 
CaS04*2H20 
Ca3Sb2 

CaSe 

Casi 

CaSi2 

Ca2si 

CaSn 

Ca2Sn 

CaTe 
Ca(VO3)2 
Ca2V207 
Ca3(VO4)2 


Name Page Formula Name Page 
PSEUDOWOLLASTONITE 326 CdAl204 CADMIUM DIALUMINIUM TETRAOXIDE 363 
OLIVINE 327 CdGa204 CADMIUM DIGALLIUM TETRAOXIDE 364 
LARNITE 328 Cd(Oh)2 CADMIUM HYDROXIDE 364 
TRICALCIUM SILICATE 328 CdSi03 CADMIUM METASILICATE 365 
TRICALCIUM DISILICATE (RANKINITE) 329 CdTiO3 CADMIUM TITANIUM TRIOXIDE 365 
CALCIUM 2-SILICATE 2-HYDRATE 329 CdS CADMIUM SULFIDE 366 
2-CALCIUM 3-SILICATE 5/2-HYDRATE 330 CdSIg] CADMIUM SULFIDE (GAS) 366 
Ca2Si04*7/6H20 CALCIUM ORTHOSILICATE 7/6-HYDRATE 330 CdSO4 CADMIUM SULFATE 367 
Ca3Si207*3H20 TRICALCIUM DISILICATE TRIHYDRATE 331 CdSb CADMIUM ANTIMONY 368 
Ca4Si3010°1.5H20 4-CALCIUM 3-SILICATE 3/2-HYDRATE 331 CdSe CADMIUM SELENIDE 368 
Ca5Si6017°3H20 5-CALCIUM 6-SILICATE 3-HYDRATE 332 CdSe03 CADMIUM SELENITE 369 
Ca5Si6017°5.5H20 5-CALCIUM 6-SILICATE 5.5-HYDRATE 332 CdTe CADMIUM TELLURIDE 369 
Ca5Si6017°10.5w 5-CALCIUM 6-SILICATE 10.5-HYDRATE 333 Cd11U 11-CADMIUM URANIUM 370 
6-CALCIUM 6-SILICATE HYDRATE 333 CdW04 CADMIUM TUNGSTATE 370 
CALCIUM TITAN. TRIOXIDE (PEROVSKITE) 334 Ce CERIUM 371 
3-CALCIUM 2-TITANIUM 7-OXIDE 335 Ce(g] CERIUM (GAS) 372 
4-CALCIUM 3-TITANIUM 10-OXIDE 336 CeB6 CERIUM HEXABORIDE 373 
SPHENE 337 CeBr3 CERIUM BROMIDE 374 
CALCIUM URANATE 338 CeBr3{g] CERIUM BROMIDE (GAS) 375 
CALCIUM ZIRCONIUM TRIOXIDE 339 CeC2 CERIUM DICARBIDE 375 
TRICALCIUM DIPHOSPHIDE 340 Ce2C3 DICERIUM TRICARBIDE 376 
CALCIUM PYROPHOSPHATE 341 CeCl3 CERIUM CHLORIDE 376 
CALCIUM PHOSPHATE 342 CeCl3{g] CERIUM CHLORIDE (GAS) 377 
CALCIUM LEAD 343 CeF3 CERIUM FLUORIDE 378 
2-CALCIUM LEAD 343 CeF3(g] CERIUM FLUORIDE (GAS) 379 
CALCIUM SULFIDE 344 CeH2 CERIUM DIHYDRIDE 379 
CALCIUM SULFIDE (GAS) 345 Cel3 CERIUM IODIDE 380 
CALCIUM SULFITE 346 Cel3{g] CERIUM IODIDE (GAS) 381 
CALCIUM SULFATE 347 CeMg CERIUM MAGNESIUM 381 
CALCIUM SULFITE HEMIHYDRATE 348 CeN CERIUM NITRIDE 382 
CALCIUM SULFATE HEMIHYDRATE 348 CeQ2 CERIUM DIOXIDE 383 
CALCIUM SULFATE DIHYDRATE (GYPSUM) 349 Ce203 CERIUM OXIDE 383 
3-CALCIUM 2-ANTIMONY 349 CeAlO3 CERIUM ALUMINIUM TRIOXIDE 384 
CALCIUM SELENIDE 350 CeCr03 CERIUM CHROMIUM TRIOXIDE 384 
CALCIUM SILICON 350 CeS CERIUM MONOSULFIDE 385 
CALCIUM 2-SILICON 351 Ce2S3 CERIUM SULFIDE 386 
2-CALCIUM SILICON 351 Ce3S4 TRICERIUM TETRASULFIDE 386 
CALCIUM TIN 352 Ce2(S04)3 CERIUM SULFATE 387 
2-CALCIUM TIN 352 CeTe(g] CERIUM MONOTELLURIDE (GAS) 387 
CALCIUM TELLURIDE 353 Clg] CHLORINE (GAS) 388 
CALCIUM METAVANADATE 353 Cl2[g] CHLORINE (GAS) 389 
CALCIUM PYROVANADATE 354 CIF(g] CHLORINE MONOFLUORIDE (GAS) 390 
CALCIUM ORTHOVANADATE 354 CIF3(g] CHLORINE TRIFLUORIDE (GAS) 391 
CALCIUM TUNGSTATE 355 ClO[g] CHLORINE MONOXIDE (GAS) 392 
CALCIUM ORTHOTUNGSTATE 355 Cl20{g] DICHLORINE MONOXIDE (GAS) 393 
CALCIUM ZINC 356 Co COBALT 394 
CALCIUM 2-ZINC 356 Cofg] COBALT (GAS) 395 
CADMIUM 357 Co3(AsO04)2 COBALT ARSENATE 396 
CADMIUM (GAS) 357 CoB COBALT MONOBORIDE 396 
CADMIUM ARSENIDE 358 Co2B DICOBALT BORIDE 397 
CADMIUM ARSENATE 398 CoBr2 COBALT DIBROMIDE 397 
CADMIUM BROMIDE 359 CoCO3 COBALT CARBONATE 398 
CADMIUM CARBONATE 359 CoCl(g] COBALT MONOCHLORIDE (GAS) 398 
CADMIUM CHLORIDE 360 CoCl2 COBALT DICHLORIDE 399 
CADMIUM FLUORIDE 361 CoCl2{g] COBALT DICHLORIDE (GAS) 400 
CADMIUM IODIDE 362 CoCl3{g] COBALT TRICHLORIDE (GAS) 401 
CADMIUM OXIDE 362 Co2Cl4{g] DICOBALT TETRACHLORIDE (GAS) 402 
CADMIUM OXIDE(GAS) 363 CoF2 COBALT DIFLUORIDE 403 
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CoF2{g] COBALT DIFLUORIDE (GAS) 404 CrNaQ2 CHROMIUM SODIUM DIOXIDE 440 
CoF3 COBALT TRIFLUORIDE 404 Cr2Ni04 DICHROMIUM NICKEL TETRAOXIDE 440 
Col2 COBALT DIIODIDE 405 Crs CHROMIUM MONOSULFIDE 444 
Co3N TRICOBALT NITRIDE 405 Cr$1.17 CHROMIUM 1.17-SULFIDE 442 
CoO COBALT MONOXIDE 406 Cr2($04)3 CHROMIUM SULFATE 442 
C0804 TRICOBALT TETRAOXIDE 407 Crsi CHROMIUM SILICON 443 
CoCr204 COBALT DICHROMIUM TETRAOXIDE 407 CrSi2 CHROMIUM 2-SILICON 443 
CoFe204 COBALT DIIRON TETRAOXIDE 408 Cr3Si 3-CHROMIUM SILICON 444 
Co(OH)2 COBALT HYDROXIDE (PRECIPITATED) 408 CrdSi3 5-CHROMIUM 3-SILICON 445 
Co2Si04 DICOBALT SILICATE 409 Cr2Ta 2-CHROMIUM TANTALUM 446 
CoTi03 COBALT TITANIUM TRIOXIDE 410 Cs CESIUM 446 
Co2Ti04 DICOBALT TITANIUM TETRAOXIDE 44 Cs{g] CESIUM (GAS) 447 
CoP COBALT MONOPHOSPHIDE 44 Cs2{g] CESIUM (GAS) 448 
CoP3 COBALT TRIPHOSPHIDE 412 Cs3As04 CESIUM ARSENATE 448 
Co2P DICOBALT PHOSPHIDE 412 CsBr CESIUM BROMIDE 449 
CoS0.89 COBALT 0.89-SULFIDE 413 CsBr(g] CESIUM BROMIDE (GAS) 450 
CoS2 COBALT DISULFIDE 413 Cs2C03 CESIUM CARBONATE 450 
Co3S4 TRICOBALT TETRASULFIDE 414 CsCl CESIUM CHLORIDE 451 
CoS04 COBALT SULFATE 414 CsCl|g] CESIUM CHLORIDE (GAS) 452 
CoSh0.98 COBALT 0.98-ANTIMONY 415 Cs2Cl2{g] DICESIUM DICHLORIDE (GAS) 453 
CoSb2 COBALT 2-ANTIMONY 415 CsF CESIUM FLUORIDE 454 
CoSb3 COBALT 3-ANTIMONY 416 CsF{g] CESIUM FLUORIDE (GAS) 455 
CoSe03 COBALT SELENITE 416 Cs2F2[g] DICESIUM DIFLUORIDE (GAS) 456 
CoSn COBALT TIN 417 Csl CESIUM IODIDE 457 
CoWO4 COBALT TUNGSTATE 417 Csl{g] CESIUM IODIDE (GAS) 458 
Cr CHROMIUM 418 CsO[g] CESIUM MONOXIDE (GAS) 459 
Cr{g] CHROMIUM (GAS) 419 CsQ2 CESIUM DIOXIDE 459 
CrAsO4 CHROMIUM ARSENATE 420 Cs20 CESIUM OXIDE 460 
Cr3(As04)2 TRICHROMIUM ARSENATE 420 Cs20{g] CESIUM OXIDE (GAS) 460 
CrB CHROMIUM MONOBORIDE 421 Cs203 DICESIUM TRIOXIDE 461 
CrB2 CHROMIUM DIBORIDE 421 CsOH CESIUM HYDROXIDE 461 
CrBr2 CHROMIUM DIBROMIDE 422 CsOH{(g] CESIUM HYDROXIDE (GAS) 462 
CrBr3 CHROMIUM TRIBROMIDE 422 Cs2(OH)2(g] DICESIUM DIHYDROXIDE (GAS) 463 
CrBr4(g] CHROMIUM TETRABROMIDE (GAS) 423 Cs2S04 CESIUM SULFATE 464 
Cr3C2 3-CHROMIUM 2-CARBIDE 423 Cu COPPER 465 
Cr7C3 7-CHROMIUM 3-CARBIDE 424 Cu(g] COPPER (GAS) 466 
Cr23C6 23-CHROMIUM 6-CARBIDE 425 Cu3As TRICOPPER ARSENIDE 467 
Cr(CO)6 CHROMIUM HEXACARBONYL 425 CusAsO4 TRICOPPER ARSENATE 467 
CrCl2 CHROMIUM DICHLORIDE 426 Cu3(As04)2 TRICOPPER DIARSENATE 468 
CrCI3 CHROMIUM TRICHLORIDE 426 CuBr COPPER MONOBROMIDE 469 
CrCl4{g] CHROMIUM TETRACHLORIDE (GAS) 427 CuBr{g] COPPER MONOBROMIDE (GAS) 470 
CrF2 CHROMIUM DIFLUORIDE 427 CuBr2 COPPER DIBROMIDE 470 
CrF3 CHROMIUM TRIFLUORIDE 428 Cu3Br3{g] TRICOPPER TRIBROMIDE (GAS) 471 
CrF4 CHROMIUM TETRAFLUORIDE 428 CuCN COPPER CYANIDE 471 
Crl2 CHROMIUM DIIODIDE 429 CuCl COPPER MONOCHLORIDE 472 
Cri3 CHROMIUM TRIIODIDE 429 CuCllg] COPPER MONOCHLORIDE (GAS) 473 
CrN CHROMIUM NITRIDE 430 CuCl2 COPPER DICHLORIDE 473 
Cr2N DICHROMIUM NITRIDE 430 CusCl3{g] TRICOPPER TRICHLORIDE (GAS) 474 
Cr2Nb 2-CHROMIUM NIOBIUM 431 CuF COPPER MONOFLUORIDE 474 
CrO[g] CHROMIUM MONOXIDE (GAS) 432 CuF[g] COPPER MONOFLUORIDE (GAS) 475 
CrO2 CHROMIUM DIOXIDE 433 CuF2 COPPER DIFLUORIDE 476 
CrO2[g] CHROMIUM DIOXIDE (GAS) 433 CuF2[g] COPPER DIFLUORIDE (GAS) 477 
CrO03 CHROMIUM TRIOXIDE 434 CuFeS2 COPPER IRON DISULFIDE 478 
CrO3{g] CHROMIUM TRIOXIDE (GAS) 435 CusFeS4 PENTACOPPER IRON TETRASULFIDE 479 
Cr203 DICHROMIUM TRIOXIDE 436 Cul COPPER MONOIODIDE 480 
CrO2Cl2{g] CHROMIUM DICHLORIDE DIOXIDE (GAS) 437 Cullg] COPPER MONOIODIDE (GAS) 481 
Cr2FeO4 DICHROMIUM IRON TETRAOXIDE 438 Cusl3{g] TRICOPPER TRIIODIDE (GAS) 481 
Cr2Mg04 DICHROMIUM MAGNESIUM TETRAOXIDE 439 CuMg2 1-COPPER 2-MAGNESIUM 482 
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Cu2Mg 
CuMo04 
CuO 

CuO{g] 
Cu20 
CuFeQ2 
CuFe204 
Cu(OH)2 
Cu20S04 
CuP2 

Cu3P 

CuS 

CuSig] 
Cu2S 
CuSO4 
Cu2S04 
CuSO4*H20 
CuS04*3H20 
CuS04*5H20 
Cu2Sb 
CuSe 
Cu2Se[B] 
CuSe03 
CuTe 
Cu2Te 


ErCl3jg] 
ErCl3*6H20 
ErF3 
ErF3/g] 
Erl3[g] 
Er203 

Eu 

Eu(g] 

EuBr2 
EuBr2{g] 


Name Page Formula 
2-COPPER 1-MAGNESIUM 482 EuBr3 
COPPER MOLYBDATE 483 EuCl3 
COPPER MONOXIDE 483 EuCl3{g] 
COPPER MONOXIDE (GAS) 484 EuC!3*6H20 
DICOPPER OXIDE 485 EuF3 
COPPER IRON DIOXIDE 486 EuF3(g] 
COPPER DIIRON TETRAOXIDE 487 Eu203 
COPPER HYDROXIDE 487 Eu203[M] 
DICOPPER OXIDE SULFATE 488 EuS 
COPPER DIPHOSPHIDE 488 EuS|g] 
TRICOPPER PHOSPHIDE 489 F[g] 
COPPER SULFIDE 489 F2{g] 
COPPER SULFIDE (GAS) 490 Fe 
DICOPPER SULFIDE 491 Fe(g] 
COPPER SULFATE 492 FeAsO4 
DICOPPER SULFATE 492 Fe3(AsO04)2 
COPPER SULFATE MONOHYDRATE 493 FeB 
COPPER SULFATE TRIHYDRATE 493 Fe2B 
COPPER SULFATE PENTAHYDRATE 494 FeBr2 
2-COPPER ANTIMONY 494 FeBr2(g] 
COPPER SELENIDE 495 FeBr3 
DICOPPER SELENIDE 495 Fe2Br4lg] 
COPPER SELENITE 496 Fe3C 
COPPER TELLURIDE 496 FeCO3 
DICOPPER TELLURIDE 497 Fe(CO)5 
DEUTERIUM (GAS) 498 Fe(CO)5(g] 
DEUTERIUM (GAS) 499 FeC(g] 
HYDROGEN CHLORIDE-D1 (GAS) 500 FeCl2 
HYDROGEN FLUORIDE-D1 (GAS) 501 FeCl2{g] 
HYDROGEN-D1 (GAS) 502 FeCl3 
WATER-D2 503 FeCi3{g] 
WATER-D2 (GAS) 504 Fe2Cl4(g] 
HYDROGEN MONOSULFIDE-D1 (GAS) 505 Fe2Clé[g] 
HYDROGEN SULFIDE-D2 (GAS) 506 FeF2 
DYSPROSIUM 507 FeF2{g] 
DYSPROSIUM (GAS) 508 FeF3 
DYSPROSIUM BROMIDE (GAS) 509 FeF3{g] 
DYSPROSIUM CHLORIDE 509 Fel2 
DYSPROSIUM CHLORIDE (GAS) 510 Fel2(g] 
DYSPROSIUM CHLORIDE HEXAHYDRATE 510 Fe2l4[g] 
DYSPROSIUM FLUORIDE 511 Fe3Mo2 
DYSPROSIUM FLUORIDE (GAS) 512 FeMo04 
DYSPROSIUM IODIDE (GAS) 513 Fe4N 
DYSPROSIUM OXIDE 514 Fe0.9470 
ERBIUM 515 FeO 
ERBIUM (GAS) 516 FeO(g] 
ERBIUM BROMIDE (GAS) SI7 Fe203 
ERBIUM CHLORIDE 518 Fe304 
ERBIUM CHLORIDE (GAS) 519 FeAl204 
ERBIUM CHLORIDE HEXAHYDRATE 519 FeOC| 
ERBIUM FLUORIDE 520 Fe(QH)2 
ERBIUM FLUORIDE (GAS) 521 Fe(OH)3 
ERBIUM IODIDE (GAS) 522 Fe203*H20 
ERBIUM OXIDE (CUBIC) 523 Fe2MgO4 
EUROPIUM 524 Fe2Mn04 
EUROPIUM (GAS) 525 FeNaQ2 
EUROPIUM DIBROMIDE 526 Fe2Ni04 
EUROPIUM DIBROMIDE (GAS) 526 FeSi03 


Name 


EUROPIUM BROMIDE 
EUROPIUM CHLORIDE 
EUROPIUM CHLORIDE (GAS) 
EUROPIUM CHLORIDE HEXAHYDRATE 
EUROPIUM FLUORIDE 
EUROPIUM FLUORIDE (GAS) 
EUROPIUM OXIDE (CUBIC) 
EUROPIUM OXIDE (MONOCLINIC) 
EUROPIUM MONOSULFIDE 
EUROPIUM MONOSULFIDE (GAS) 
FLUORINE (GAS) 

FLUORINE (GAS) 

IRON 

IRON (GAS) 

IRON ARSENATE 

TRIIRON DIARSENATE 

IRON MONOBORIDE 

DIIRON BORIDE 

IRON DIBROMIDE 

IRON DIBROMIDE (GAS) 

IRON TRIBROMIDE 

DIIRON TETRABROMIDE (GAS) 
TRIIRON CARBIDE 

RON CARBONATE 

RON PENTACARBONYL 

IRON PENTACARBONYL (GAS) 
IRON MONOCHLORIDE (GAS) 
RON DICHLORIDE 

IRON DICHLORIDE (GAS) 

RON TRICHLORIDE 

RON TRICHLORIDE (GAS) 
DIIRON TETRACHLORIDE (GAS) 
DIIRON HEXACHLORIDE (GAS) 
RON DIFLUORIDE 

IRON DIFLUORIDE (GAS) 

IRON TRIFLUORIDE 

IRON TRIFLUORIDE (GAS) 

IRON DIIODIDE 

IRON DIIODIDE (GAS) 

DIIRON TETRAIODIDE (GAS) 
3-IRON 2-MOLYBDENUM 

IRON MOLYBDATE 

TETRAIRON NITRIDE 

WUESTITE 

IRON MONOXIDE 

IRON MONOXIDE (GAS) 
HEMATITE 

MAGNETITE 

IRON DIALUMINIUM TETRAOXIDE 
IRON CHLORIDE OXIDE 

IRON DIHYDROXIDE 

IRON TRIHYDROXIDE 

IRON TRIOXIDE HYDRATE (GOETHITE) 
DIIRON MAGNESIUM TETRAOXIDE 
DIIRON MANGANESE TETRAOXIDE 
IRON SODIUM DIOXIDE 

DIIRON NICKEL TETRAOXIDE 
IRON METASILICATE 


12 List of chemical symbols and names of substances in the order of tabulation _|-63 
Formula Name Page Formula Name Page 
Fe2Si04 IRON ORTHOSILICATE (FAYALITE) 571 GdF3{g] GADOLINIUM FLUORIDE (GAS) 613 
FeTi03 IRON TITANIUM TRIOXIDE (ILMENITE) 572 Gdl3 GADOLINIUM IODIDE 614 
Fe2TiO4 DIIRON TITANIUM TETROXIDE 573 Gdl3{g] GADOLINIUM IODIDE (GAS) 615 
FeV204 IRON DIVANADIUM TETRAOXIDE 574 Gd203 GADOLINIUM OXIDE (CUBIC) 616 
Fe2Zn04 DIIRON ZINC TETRAOXIDE 574 Gd203{M] GADOLINIUM OXIDE (MONOCLINIC) 617 
Fe0.877S PYRRHOTITE 575 GdOCl GADOLINIUM CHLORIDE OXIDE 617 
FeS IRON MONOSULFIDE 576 Ge GERMANIUM 618 
FeS{g] IRON MONOSULFIDE (GAS) 577 Ge{g] GERMANIUM (GAS) 619 
Fe§2 IRON DISULFIDE 578 GeBr4[g} GERMANIUM TETRABROMIDE (GAS) 620 
FeSO04 IRON SULFATE 578 GeCl[g] GERMANIUM MONOCHLORIDE (GAS) 620 
Fe2(S04)3 DIIRON TRISULFATE 579 GeCl2[g] GERMANIUM DICHLORIDE (GAS) 621 
FeSe0.96 IRON 0.96-SELENIDE 579 GeCl3[g} GERMANIUM TRICHLORIDE (GAS) 622 
Fesi IRON SILICON 580 GeCl4{g] GERMANIUM TETRACHLORIDE (GAS) 623 
Fesi2 LEBOITE (BETA) 580 GeF{g] GERMANIUM MONOFLUORIDE (GAS) 624 
FeSi2.33 LEBOITE (ALPHA) 581 GeF2[q] GERMANIUM DIFLUORIDE (GAS) 625 
Fe2Ta 2-IRON TANTALUM 581 GeF3{g] GERMANIUM TRIFLUORIDE (GAS) 626 
FeTe0.9 IRON 0.9-TELLURIDE 582 GeF4[g] GERMANIUM TETRAFLUORIDE (GAS) 627 
FeTe2 IRON DITELLURIDE 582 Geh4|g] GERMANIUM TETRAHYDRIDE (GAS) 628 
FeTi IRON TITANIUM 583 Gel4{g] GERMANIUM TETRAIODIDE (GAS) 628 
Fe2U 2-IRON URANIUM 584 GeMg2 GERMANIUM 2-MAGNESIUM 629 
Fe(VO3)2 IRON VANADATE 584 GeNi2 GERMANIUM 2-NICKEL 629 
FeWO4 IRON TUNGSTATE 585 GeO[g] GERMANIUM MONOXIDE (GAS) 630 
Ga GALLIUM 586 GeQ2 GERMANIUM DIOXIDE 631 
Ga{g] GALLIUM (GAS) 587 GeP GERMANIUM PHOSPHIDE 632 
GaAs GALLIUM ARSENIDE 588 GeS GERMANIUM MONOSULFIDE 632 
GaAsO4 GALLIUM ARSENATE 588 GeS{g] GERMANIUM MONOSULFIDE (GAS) 633 
GaBr3 GALLIUM BROMIDE 589 GeS2 GERMANIUM DISULFIDE 634 
GaCl|g] GALLIUM MONOCHLORIDE (GAS) 589 GeSe GERMANIUM MONOSELENIDE 634 
GaCl2{g] GALLIUM DICHLORIDE (GAS) 590 GeSe{g] GERMANIUM MONOSELENIDE (GAS) 635 
GaCi3 GALLIUM CHLORIDE 590 GeSe2 GERMANIUM DISELENIDE 635 
GaC3{g] GALLIUM CHLORIDE (GAS) 591 GeTe GERMANIUM MONOTELLURIDE 636 
Ga2Cl6/g] DIGALLIUM HEXACHLORIDE (GAS) 592 GeU GERMANIUM URANIUM 636 
GaF{g] GALLIUM MONOFLUORIDE (GAS) 593 Ge2U 2-GERMANIUM URANIUM 637 
GaF2{g] GALLIUM DIFLUORIDE (GAS) 594 Ge3U 3-GERMANIUM URANIUM 637 
GaF3 GALLIUM FLUORIDE 595 Ge3U5 3-GERMANIUM 5-URANIUM 638 
GaF3{g] GALLIUM FLUORIDE (GAS) 596 Ge5U3 5-GERMANIUM 3-URANIUM 638 
Gal3 GALLIUM IODIDE 596 H[g] HYDROGEN (GAS) 639 
GaN GALLIUM NITRIDE 597 H2Ig] HYDROGEN (GAS) 640 
GaO[g] GALLIUM MONOXIDE (GAS) 598 HBO2 METABORIC ACID 641 
Ga20{g] DIGALLIUM OXIDE (GAS) 599 HBO2{g] METABORIC ACID (GAS) 641 
Ga203 GALLIUM OXIDE 600 H3B03 BORIC ACID 642 
GaP GALLIUM PHOSPHIDE 601 H3B03{g] BORIC ACID (GAS) 642 
Gas GALLIUM MONOSULFIDE 601 HBr(g] HYDROGEN BROMIDE (GAS) 643 
Ga2S{g] DIGALLIUM SULFIDE (GAS) 602 HCN(g] HYDROGEN CYANIDE (GAS) 644 
Ga2S3 DIGALLIUM TRISULFIDE 602 HCl{g] HYDROGEN CHLORIDE (GAS) 645 
GaSb GALLIUM ANTIMONY 603 HF{g] HYDROGEN FLUORIDE (GAS) 646 
GaSe GALLIUM MONOSELENIDE 603 HI(g] HYDROGEN IODIDE (GAS) 647 
Ga2Se3 DIGALLIUM TRISELENIDE 604 HNCO[g] ISOCYANIC ACID (GAS) 648 
Ga2(Se04)3 GALLIUM SELENATE 604 HNO3ig] NITRIC ACID (GAS) 649 
GaTe GALLIUM MONOTELLURIDE 605 H20 WATER 6494 
Ga2Te3 DIGALLIUM TRITELLURIDE 605 H20[g] WATER (GAS) 6504 
Gd GADOLINIUM 606 H202 HYDROGEN PEROXIDE 651 
Gd(g] GADOLINIUM (GAS) 607 H202{g] HYDROGEN PEROXIDE (GAS) 651 
GdBr3 GADOLINIUM BROMIDE 608 HDO[g] WATER-D1 (GAS) 652 
GdBr3{g] GADOLINIUM BROMIDE (GAS) 609 H3P04 PHOSPHORIC ACID 653 
GdCl3 GADOLINIUM CHLORIDE 610 HS[g] HYDROGEN MONOSULFIDE (GAS) 654 
GdCI3{g] GADOLINIUM CHLORIDE (GAS) 611 H2S|g] HYDROGEN SULFIDE (GAS) 655 
GdF3 GADOLINIUM FLUORIDE 612 H2S2{g] DIHYDROGEN DISULFIDE (GAS) 655 


1-64 Index 
Formula Name Page 
H2S04 SULFURIC ACID 656 
H2S04{(g] SULFURIC ACID (GAS) 656 
H2Se(g] HYDROGEN SELENIDE (GAS) 657 
H2Te(g] HYDROGEN TELLURIDE (GAS) 658 
H2WO4 TUNGSTIC ACID 658 
H2WO04Ig] TUNGSTIC ACID (GAS) 659 
He[g] HELIUM (GAS) 660 
Hf HAFNIUM 661 
Hf{g] HAFNIUM (GAS) 663 
HfB2 HAFNIUM DIBORIDE 664 
HfBr4 HAFNIUM TETRABROMIDE 664 
HfBr4(g] HAFNIUM TETRABROMIDE (GAS) 665 
HfC HAFNIUM CARBIDE 666 
HfCI2{g] HAFNIUM DICHLORIDE (GAS) 667 
HICI3{g] HAFNIUM TRICHLORIDE (GAS) 668 
HfCI4 HAFNIUM TETRACHLORIDE 668 
HICI4[g] HAFNIUM TETRACHLORIDE (GAS) 669 
HfF4 HAFNIUM TETRAFLUORIDE 669 
HfF4[g] HAFNIUM TETRAFLUORIDE (GAS) 670 
Hfl4 HAFNIUM TETRAIODIDE 670 
Hfl4{g] HAFNIUM TETRAIODIDE (GAS) 671 
HfN HAFNIUM NITRIDE 671 
HfO02 HAFNIUM DIOXIDE 672 
HfSrO3 HAFNIUM STRONTIUM TRIOXIDE 673 
Hg MERCURY 673 
Hg[g] MERCURY (GAS) 674 
Hg3(As04)2 TRIMERCURY DIARSENATE 674 
HgBr(g} MERCURY MONOBROMIDE (GAS) 675 
HgBr2 MERCURY DIBROMIDE 675 
HgBr2[g] MERCURY DIBROMIDE (GAS) 676 
_ Hg2Br2 DIMERCURY DIBROMIDE 676 
HgCllg] MERCURY MONOCHLORIDE (GAS) 677 
HgCl2 MERCURY DICHLORIDE 677 
HgCl2{g] MERCURY DICHLORIDE (GAS) 678 
Hg2Cl2 DIMERCURY DICHLORIDE 678 
HoF[g] MERCURY MONOFLUORIDE (GAS) 679 
HgF2 MERCURY DIFLUORIDE 679 
HgF2[g] MERCURY DIFLUORIDE (GAS) 680 
Hg2F2 DIMERCURY DIFLUORIDE 680 
HgH{g] MERCURY MONOHYDRIDE (GAS) 681 
Hgl(g] MERCURY MONOIODIDE (GAS) 682 
Hgl2 MERCURY DIIODIDE 682 
Hgl2(g] MERCURY DIIODIDE (GAS) 683 
Hg2l2 DIMERCURY DIIODIDE 683 
HgO MERCURY OXIDE (RED) 684 
- HgO[g] MERCURY OXIDE (GAS) 684 
Hgs MERCURY SULFIDE (RED.) 685 
HgS[g] MERCURY SULFIDE (GAS) 685 
HgSO4 MERCURY SULFATE 686 
Hg2S04 DIMERCURY SULFATE 686 
HgSe MERCURY SELENIDE 687 
HgSe[g] MERCURY SELENIDE (GAS) 687 
Hgse03 MERCURY SELENITE 688 
HgTe MERCURY TELLURIDE 688 
HgTe(g] MERCURY TELLURIDE (GAS) 689 
Ho HOLMIUM 690 
Ho[g] HOLMIUM (GAS) 691 
HoBr3 HOLMIUM BROMIDE 692 


Formula Name Page 
HoBr3{g] HOLMIUM BROMIDE (GAS) 693 
HoCl3 HOLMIUM CHLORIDE 694 
HoCl3{g] HOLMIUM CHLORIDE (GAS) 695 
HoCl3*6H20 HOLMIUM CHLORIDE HEXAHYDRATE 695 
HoF3 HOLMIUM FLUORIDE 696 
HoF 3g] HOLMIUM FLUORIDE (GAS) 697 
Ho203 HOLMIUM OXIDE 697 
I[g] IODINE (GAS) 698 
2 IODINE 699 
21g |ODINE (GAS) 699 
In INDIUM 700 
In(g] INDIUM (GAS) 701 
InAs INDIUM ARSENIDE 702 
InAsO4 INDIUM ARSENATE 702 
InBr INDIUM MONOBROMIDE 703 
InBr(g] INDIUM MONOBROMIDE (GAS) 703 
InBr3 INDIUM TRIBROMIDE 704 
InCl INDIUM MONOCHLORIDE 704 
InCl[g] INDIUM MONOCHLORIDE (GAS) 705 
Incl2 INDIUM DICHLORIDE 705 
InCl2{g] INDIUM DICHLORIDE (GAS) 706 
InCl3 INDIUM TRICHLORIDE 706 
InCl3{g] INDIUM TRICHLORIDE (GAS) 707 
In2Cl6[g) DIINDIUM HEXACHLORIDE (GAS) 708 
InF[g] INDIUM MONOFLUORIDE (GAS) 709 
InF2[g] INDIUM DIFLUORIDE (GAS) 710 
InF3 INDIUM TRIFLUORIDE 711 
InF3(g] INDIUM TRIFLUORIDE (GAS) 712 
Inl INDIUM MONOIODIDE 712 
Inl{g] INDIUM MONOIODIDE (GAS) 713 
Inl2{q} INDIUM DIIODIDE (GAS) 714 
Inl3 INDIUM TRIIODIDE 714 
inl3{g] INDIUM TRIODIDE (GAS) 715 
InN INDIUM NITRIDE 715 
In2O{g] DIINDIUM OXIDE (GAS) 716 
In203 DIINDIUM TRIOXIDE 717 
InP INDIUM PHOSPHIDE 718 
InS INDIUM MONOSULFIDE 719 
InS[g] INDIUM MONOSULFIDE (GAS) 720 
In2S3 DIINDIUM TRISULFIDE 724 
In5S6 PENTAINDIUM HEXASULFIDE 721 
In2(SO04)3 DIINDIUM TRISULFATE 722 
InSb INDIUM ANTIMONY 722 
InSe INDIUM MONOSELENIDE 723 
InSe[g] INDIUM MONOSELENIDE (GAS) 724 
In2Se3 DIINDIUM TRISELENIDE 724 
InTe INDIUM MONOTELLURIDE 725 
In2Te DIINDIUM TELLURIDE 725 
In2Te3 DIINDIUM TRITELLURIDE 726 
Ir IRIDIUM 727 
I(g] IRIDIUM (GAS) 728 
IrBr3 IRIDIUM TRIBROMIDE 729 
IrCl3 IRIDIUM TRICHLORIDE 729 
IF6(a] IRIDIUM HEXAFLUORIDE (GAS) 730 
Ir IRIDIUM MONOIODIDE 730 
Irl2 IRIDIUM DIIODIDE 731 
IrO2 IRIDIUM DIOXIDE 731 
Ir02{g] IRIDIUM DIOXIDE (GAS) 732 


12 List of chemical symbols and names of substances in the order of tabulation 1-65 
Formula Name Page Formula Name Page 
IrO3{g] IRIDIUM TRIOXIDE (GAS) 733 K2S POTASSIUM SULFIDE 7715 
IrS2 IRIDIUM DISULFIDE 733 K2S03 POTASSIUM SULFITE 776 
r2S3 DIIRIDIUM TRISULFIDE 734 K2S04 POTASSIUM SULFATE 777 
K POTASSIUM 734 Kr(g] KRYPTON (GAS) 778 
K(g] POTASSIUM (GAS) 735 La LANTHANUM 779 
K2{] POTASSIUM (GAS) 736 Lalg] LANTHANUM (GAS) 780 
KAICI4 POTASSIUM TETRACHLOROALUMINATE 736 LaAsO4 LANTHANUM ARSENATE 781 
K3AICI6 TRIPOTASSIUM HEXACHLOROALUMINATE 737 LaBr3 LANTHANUM BROMIDE 781 
KSAIF6 TRIPOTASSIUM HEXAFLUOROALUMINATE 737 LaBr3{g] LANTHANUM BROMIDE (GAS) 782 
KAI(SO4)2 POTASSIUM ALUMINIUM SULFATE 738 LaCl3 LANTHANUM CHLORIDE 783 
KAI(SO4)2*3H20 POTASSIUM ALUMIN. SULFATE 3-HYDRATE 738 LaCl3{g] LANTHANUM CHLORIDE (GAS) 784 
KAI(SO4)2*12H2O0 POTASSIUM ALUMIN. SULFATE 12-HYDR. 739 LaF3 LANTHANUM FLUORIDE 785 
K3AsO4 POTASSIUM ARSENATE 739 LaF3{g] LANTHANUM FLUORIDE (GAS) 786 
KBOQ2 POTASSIUM METABORATE 740 LaH2 LANTHANUM DIHYDRIDE 786 
KBO2(g] POTASSIUM METABORATE (GAS) 744 Lal3 LANTHANUM IODIDE 787 
KBr POTASSIUM BROMIDE 742 Lal3{g] LANTHANUM IODIDE (GAS) 788 
KBr{g] POTASSIUM BROMIDE (GAS) 743 LaMg LANTHANUM MAGNESIUM 788 
K2Br2[g} DIPOTASSIUM DIBROMIDE (GAS) 744 LaN LANTHANUM NITRIDE 789 
KCN POTASSIUM CYANIDE 745 La203 LANTHANUM OXIDE 790 
KCN(g] POTASSIUM CYANIDE (GAS) 746 LaOCl LANTHANUM CHLORIDE OXIDE 790 
K2(CN)2{g] DIPOTASSIUM DICYANIDE (GAS) 747 LaS LANTHANUM MONOSULFIDE 791 
K2C03 POTASSIUM CARBONATE 748 La2$3 LANTHANUM SULFIDE 792 
KC| POTASSIUM CHLORIDE 749 LaSe LANTHANUM MONOSELENIDE 793 
KCl[g] POTASSIUM CHLORIDE (GAS) 750 LaSe[g] LANTHANUM MONOSELENIDE (GAS) 794 
K2Cl2{g] DIPOTASSIUM DICHLORIDE (GAS) 751 La2Se3 LANTHANUM SELENIDE 795 
KCIO4 POTASSIUM PERCHLORATE 751 La2Te3 LANTHANUM TELLURIDE 796 
K2CrO4 POTASSIUM CHROMATE 752 Li LITHIUM 797 
KF POTASSIUM FLUORIDE 758 Li(g] LITHIUM (GAS) 798 
KF{g] POTASSIUM FLUORIDE (GAS) 754 Li2{g] LITHIUM (GAS) 799 
K2F2[g] DIPOTASSIUM DIFLUORIDE (GAS) 755 LiAIF4[g] LITHIUM TETRAFLUOROALUMINATE (GAS) 800 
KH POTASSIUM HYDRIDE 755 LISAIF6 TRILITHIUM HEXAFLUOROALUMINATE 801 
KH{g] POTASSIUM HYDRIDE (GAS) 756 Li3AsO4 LITHIUM ARSENATE 802 
KH2P04 POTASSIUM DIHYDROGEN PHOSPHATE rey LiBO2 LITHIUM METABORATE 802 
K2HPO4 DIPOTASSIUM HYDROGEN PHOSPHATE 757 LiBO2{g] LITHIUM METABORATE (GAS) 803 
Kl POTASSIUM IODIDE 758 LiBeF3 LITHIUM TRIFLUOROBERYLLATE 803 
K|[g] POTASSIUM IODIDE (GAS) 759 LiBeF3[g] LITHIUM TRIFLUOROBERYLLATE (GAS) 804 
K2l2[9] DIPOTASSIUM DIIODIDE (GAS) 760 Li2BeF4 DILITHIUM TETRAFLUOROBERYLLATE 805 
KNO8 POTASSIUM NITRATE 760 LiBr LITHIUM BROMIDE 806 
KOfg] POTASSIUM MONOXIDE (GAS) 761 LiBr[g] LITHIUM BROMIDE (GAS) 807 
KO2 POTASSIUM DIOXIDE 761 Li2Br2{g] DILITHIUM DIBROMIDE (GAS) 808 
K20 POTASSIUM OXIDE 762 Li2CO3 LITHIUM CARBONATE 809 
K202 DIPOTASSIUM PEROXIDE 762 LiCl LITHIUM CHLORIDE 810 
KAISIO4 KALIOPHILITE 763 LiCl{g] LITHIUM CHLORIDE (GAS) 811 
KAISi206 LEUCITE 763 Li2Cl2{g] DILITHIUM DICHLORIDE (GAS) 812 
KAISI308 MICROCLINE 764 LiClO[g} LITHIUM HYPOCHLORITE (GAS) 813 
KAISI3O8{A] ADULARIA 764 LiC|O4 LITHIUM PERCHLORATE 814 
KAISi308{S] SANIDINE 765 LiF LITHIUM FLUORIDE 815 
KAI3Si3010(OH)2 +MUSCOVITE 766 LiF{g] LITHIUM FLUORIDE (GAS) 816 
K2B407 DIPOTASSIUM TETRABORATE 767 Li2F2[g} DILITHIUM DIFLUORIDE (GAS) 817 
K2B6010 DIPOTASSIUM HEXABORATE 767 LI3F3{g] TRILITHIUM TRIFLUORIDE (GAS) 818 
K2B8013 DIPOTASSIUM OCTABORATE 768 LiFO[g] LITHIUM HYPOFLUORITE (GAS) 819 
KOH POTASSIUM HYDROXIDE 769 LIH LITHIUM HYDRIDE 820 
KOH{(g] POTASSIUM HYDROXIDE (GAS) 770 LiH{g] LITHIUM HYDRIDE (GAS) 821 
K2(OH)2{g] DIPOTASSIUM DIHYDROXIDE (GAS) 771 Lil LITHIUM IODIDE 822 
K2Si03 POTASSIUM METASILICATE 772 Lilfg] LITHIUM IODIDE (GAS) 823 
K2Si205 POTASSIUM DISILICATE 773 Li2l2[g DILITHIUM DIIODIDE (GAS) 824 
K2Si409 POTASSIUM TETRASILICATE 774 Li3N TRILITHIUM NITRIDE 824 
K3P04 POTASSIUM PHOSPHATE 774 LiO[g] LITHIUM MONOXIDE (GAS) 825 


|-66 


Formula 


Li20 
Li20{g] 
Li202 
Li202[g] 
LiAlIO2 
LiAISIO4 
LiAISi206 
LiAlSi206[B] 
Li2B407 
Li2B6010 
LiFeQ2 
LIOH 
LOH(g] 
Li2(OH)2{g] 
Li2Si03 
Li2Si205 
Li4Si04 
Li2TiO3 


Malg! 
Mg3(AsO4)2 
MgB2 
MgB4 
MgBrig] 
MgBr2 
MgBr2{a] 
Mg2Br4{g] 
MgC2 
Mg2C3 
MgCO03 
MgClig] 
MgCl2 
MgCl2{g] 
MgF Ig] 


Mg(OH)C! 


Name Page Formula 
LITHIUM OXIDE 826 MgSi03 
LITHIUM OXIDE (GAS) 827 Mg2si04 
DILITHIUM PEROXIDE 827 Mg3Si205(OH)4 
DILITHIUM PEROXIDE (GAS) 828 Mg3Si4010(0H)2 
LITHIUM ALUMINATE 829 Mg7Si8022(OH)2 
EUCRYPTITE 830 MgTi03 
ALPHA-SPODUMENE 830 MgTi205 
BETA-SPODUMENE 831 Mg2Ti04 
DILITHIUM TETRABORATE 832 Mg3(P04)2 
DILITHIUM HEXABORATE 833 Mg2Pb 
LITHIUM IRON DIOXIDE 833 Mgs 
LITHIUM HYDROXIDE 834 MgS{g] 
LITHIUM HYDROXIDE (GAS) 835 MgS04 
DILITHIUM DIHYDROXIDE (GAS) 836 MgSe 
LITHIUM METASILICATE 837 MgSe03 
LITHIUM DISILICATE 838 Mg2si 
LITHIUM ORTHOSILICATE 839 MgTe 
DILITHIUM TITANIUM TRIOXIDE 840 Mg2Th 
DILITHIUM ZIRCONIUM TRIOXIDE 841 Mg(VO38)2 
LITHIUM SULFIDE 841 Mg2V207 
LITHIUM SULFATE 842 Mgw04 
LITHIUM SELENIDE 842 Mn 
LITHIUM TELLURIDE 843 Mn{g] 
LUTETIUM 844 MnAs 
LUTETIUM (GAS) 845 Mn3(AsO4)2 
LUTETIUM OXIDE 846 MnB 
MAGNESIUM 847 MnB2 
MAGNESIUM (GAS) 848 MnBr2 
MAGNESIUM ARSENATE 848 MnBr2[g} 
MAGNESIUM DIBORIDE 849 Mn3C 
MAGNESIUM TETRABORIDE 849 Mn7C3 
MAGNESIUM MONOBROMIDE (GAS) 850 Mn15C4 
MAGNESIUM BROMIDE 851 MnCO3 
MAGNESIUM BROMIDE (GAS) 852 Mncl2 
DIMAGNESIUM TETRABROMIDE (GAS) 853 MnCl2{g] 
MAGNESIUM DICARBIDE 894 MnF2 
DIMAGNESIUM TRICARBIDE 855 MnF2{g] 
MAGNESIUM CARBONATE 855 MnF3 
MAGNESIUM MONOCHLORIDE 856 Mnl2 
MAGNESIUM CHLORIDE 857 MnMo04 
MAGNESIUM CHLORIDE (GAS) 858 Mn4N 
MAGNESIUM MONOFLUORIDE (GAS) 859 Mn5N2 
MAGNESIUM FLUORIDE 860 MnO 
MAGNESIUM FLUORIDE (GAS) 861 MnO2 
DIMAGNESIUM TETRAFLUORIDE (GAS) 862 Mn203 
MAGNESIUM HYDRIDE 862 Mn304 
MAGNESIUM MONOIODIDE (GAS) 863 MnAl204 
MAGNESIUM IODIDE 864 MnSi03 
MAGNESIUM IODIDE (GAS) 865 Mn2si04 
MAGNESIUM MOLYBDATE 865 MnTi03 
TRIMAGNESIUM DINITRIDE 866 Mn2Ti04 
MAGNESIUM NITRATE 866 MnP 
MAGNESIUM 2-NICKEL 867 MnP3 
MAGNESIUM OXIDE 868 Mn2P 
MAGNESIUM DIALUMINIUM TETRAOXIDE — 869 Mns 
MAGNESIUM MONOHYDROXIDE (GAS) 870 Mns2 
MAGNESIUM HYDROXIDE 871 MnsSO4 
MAGNESIUM CHLORIDE HYDROXIDE 871 MnSb 


Name 


MAGNESIUM METASILICATE 
MAGNESIUM ORTHOSILICATE 
CHRYSOTILE 

TALC 

ANTHOPHYLLITE 

MAGNESIUM TITANIUM TRIOXIDE 
MAGNESIUM DITITANIUM PENTOXIDE 
DIMAGNESIUM TITANIUM TETRAOXIDE 
MAGNESIUM ORTHOPHOSPHATE 
2-MAGNESIUM LEAD 

MAGNESIUM SULFIDE 
MAGNESIUM SULFIDE (GAS) 
MAGNESIUM SULFATE 
MAGNESIUM SELENIDE 
MAGNESIUM SELENITE 
2-MAGNESIUM SILICON 
MAGNESIUM TELLURIDE 
2-MAGNESIUM THORIUM 
MAGNESIUM METAVANADATE 
MAGNESIUM PYROVANADATE 
MAGNESIUM TUNGSTATE 
MANGANESE 

MANGANESE (GAS) 

MANGANESE ARSENIDE 
MANGANESE ARSENATE 
MANGANESE MONOBORIDE 
MANGANESE DIBORIDE 
MANGANESE DIBROMIDE 
MANGANESE DIBROMIDE (GAS) 
TRIMANGANESE CARBIDE 
HEPTAMANGANESE TRICARBIDE 
15-MANGANESE 4-CARBID 
MANGANESE CARBONATE 
MANGANESE DICHLORIDE 
MANGANESE DICHLORIDE (GAS) 
MANGANESE. DIFLUORIDE 
MANGANESE DIFLUORIDE (GAS) 
MANGANESE TRIFLUORIDE 
MANGANESE DIIODIDE 
MANGANESE MOLYBDATE 
TETRAMANGANESE MONONITRIDE 
PENTAMANGANESE DINITRIDE 
MANGANESE OXIDE 

MANGANESE DIOXIDE 
DIMANGANESE TRIOXIDE 
TRIMANGANESE TETRAOXIDE 
MANGANESE DIALUMINIUM TETRAOXIDE 
RHODONITE 

TEPHROITE 

MANGANESE TITANIUM TRIOXIDE 
DIMANGANESE TITANIUM TETRAOXIDE 
MANGANESE MONOPHOSPHIDE 
MANGANESE TRIPHOSPHIDE 
DIMANGANESE PHOSPHIDE 
MANGANESE MONOSULFIDE (GREEN) 
MANGANESE DISULFIDE 
MANGANESE SULFATE 
MANGANESE ANTIMONY 


902 
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Formula Name Page Formula Name Page 
Mn2Sb 2-MANGANESE ANTIMONY 911 Na{g] SODIUM (GAS) 957 
MnSe MANGANESE SELENIDE 911 Na2{g] SODIUM (GAS) 958 
Mnsi MANGANESE SILICON 912 NaAICl4 SODIUM TETRACHLOROALUMINATE 958 
MnSit.7 MANGANESE 1.7-SILICON 913 NasAICl6 TRISODIUM HEXACHLOROALUMINATE 959 
Mnssi 3-MANGANESE SILICON 913 NasAlF6 CRYOLITE 960 
Mn5Si3 5-MANGANESE 3-SILICON 914 Na3As TRISODIUM ARSENIDE 961 
MnSn2 MANGANESE 2-TIN 914 Na3sAsO4 SODIUM ARSENATE 961 
MnTe MANGANESE TELLURIDE 915 NaBO2 SODIUM METABORATE 962 
MnTe2 MANGANESE DITELLURIDE 915 NaBO2{g] SODIUM METABORATE (GAS) 963 
MnWO04 MANGANESE TUNGSTATE 916 NaB305 SODIUM TRIBORATE 964 
Mo MOLYBDENUM 917 Na2B407 DISODIUM TETRABORATE 964 
Mofg] MOLYBDENUM (GAS) 919 NaBr SODIUM BROMIDE 965 
MoAsO4 MOLYBDENUM ARSENATE 920 NaBr[g] SODIUM BROMIDE (GAS) 966 
MoC MOLYBDENUM MONOCARBIDE (GAMMA) 920 Na2Br2[g} DISODIUM DIBROMIDE (GAS) 967 
Mo2C DIMOLYBDENUM CARBIDE 921 NaCN SODIUM CYANIDE 968 
Mo(CO)6 MOLYBDENUM HEXACARBONYL 921 NaCNig] SODIUM CYANIDE (GAS) 969 
Mo(CO)6{g] MOLYBDENUM HEXACARBONYL (GAS) 922 Na2(CN)2[g] DISODIUM DICYANIDE (GAS) 970 
Mo2N DIMOLYBDENUM NITRIDE 922 Na2C03 SODIUM CARBONATE 971 
MoO[g] MOLYBDENUM MONOXIDE (GAS) 923 NaCl SODIUM CHLORIDE 972 
Mo02 MOLYBDENUM DIOXIDE 924 NaCl(g] SODIUM CHLORIDE (GAS) 973 
MoO2{g] MOLYBDENUM DIOXIDE (GAS) 925 Na2Cl2{g] DISODIUM DICHLORIDE (GAS) 974 
Mo03 MOLYBDENUM TRIOXIDE 926 NaClO4 SODIUM PERCHLORATE 974 
MoO8{g} MOLYBDENUM TRIOXIDE (GAS) 927 Na2Cr04 SODIUM CHROMATE 975 
Mo02Cl2 MOLYBDENUM DICHLORIDE DIOXIDE 928 NaF SODIUM FLUORIDE 976 
MoO2Cl2{g} MOLYBDENUM DICHLORIDE DIOX. (GAS) 928 NaF[g] SODIUM FLUORIDE (GAS) 977 
Mos2 MOLYBDENUM DISULFIDE 929 Na2F2{g] DISODIUM DIFLUORIDE (GAS) 978 
Mos3 MOLYBDENUM TRISULFIDE 929 NaH SODIUM HYDRIDE 978 
Mo2s3 MOLYBDENUM SESQUISULFIDE 930 NaH{g] SODIUM HYDRIDE (GAS) 979 
Mosi2 MOLYBDENUM 2-SILICON 931 NaHCO3 SODIUM HYDROGEN CARBONATE 979 
Mo3$i 3-MOLYBDENUM SILICON 932 Nal SODIUM IODIDE 980 
Mo5Si3 5-MOLYBDENUM 3-SILICON 933 Na2Mo04 SODIUM MOLYBDATE 981 
Nig] NITROGEN (GAS) 934 NaNo2 SODIUM NITRITE 982 
N2{g} NITROGEN (GAS) 935 NaNO SODIUM NITRATE 982 
NCOfg] NCO RADICAL (GAS) 936 NaO[g} SODIUM MONOXIDE (GAS) 983 
ND{g] IMIDOGEN-D1 (GAS) 937 NaQ2 SODIUM SUPEROXIDE 983 
ND2[9] AMIDOGEN-D2 (GAS) 938 Na20 SODIUM OXIDE 984 
ND3{g] AMMONIA-D3 (GAS) 939 Na202 DISODIUM PEROXIDE 985 
NH{g] IMIDOGEN (GAS) 940 NaAl02 SODIUM ALUMINATE 986 
NH2[9] AMIDOGEN (GAS) 941 NaAlSiO4 NEPHELINE 987 
NH3{g} AMMONIA (GAS) 942 NaAlSi206 JADEITE 988 
N2h4{g] HYDRAZINE (GAS) 943 NaAlSi206[D} DEHYDRATED ANALCITE 988 
NH4C! AMMONIUM CHLORIDE 943 NaAlSi308 ALBITE 989 
NH4CI04 AMMONIUM PERCHLORATE 944 NaAlSi308{A] ANALBITE 989 
NH4I AMMONIUM IODIDE 944 NaAlSi206*H20 — ANALCITE 990 
(NH4)2S04 AMMONIUM SULFATE 945 NaOH SODIUM HYDROXIDE 990 
NOfg] NITRIC OXIDE (GAS) 946 NaOH{g] SODIUM HYDROXIDE (GAS) 991 
NO2{g] NITROGEN DIOXIDE (GAS) 947 Na2(OH)2[g] DISODIUM DIHYDROXIDE (GAS) 992 
NO3{g] NITROGEN TRIOXIDE (GAS) 948 Na2si03 SODIUM METASILICATE 993 
N20{g] DINITROGEN OXIDE (GAS) 949 Na2Si205 SODIUM DISILICATE 994 
N203{g} DINITROGEN TRIOXIDE (GAS) 950 Na4Si04 SODIUM ORTHOSILICATE 995 
N204 DINITROGEN TETRAOXIDE 950 Na6Si207 HEXASODIUM DISILICON HEPTAOXIDE 995 
N204[g} DINITROGEN TETRAOXIDE (GAS) 951 Na2TiO3 DISODIUM TITANIUM TRIOXIDE 996 
N205{g} DINITROGEN PENTAOXIDE (GAS) 952 Na2Ti205 DISODIUM DITITANIUM PENTAOXIDE 997 
NOBr{g] NITROSYL BROMIDE (GAS) 953 Na2Ti307 DISODIUM TRITITANIUM HEPTAOXIDE 998 
NOCI[g} NITROSYL CHLORIDE (GAS) 954 Na3P04 SODIUM PHOSPHATE 998 
NO2C\{g] NITRYL CHLORIDE (GAS) 955 Na2S SODIUM SULFIDE 999 
NOF{g] NITROSYL FLUORIDE (GAS) 956 Na2S2 DISODIUM DISULFIDE 1000 
Na SODIUM 956 Na2s3 DISODIUM TRISULFIDE 1000 
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Formula 


Na2S4 
Na2S03 
Na2S04 
Na2SO4flll] 
NaTe 
NaTe3 
Na2Te 
NaVO3 
Na3VO4 
Na4V207 


NbBr5{g] 
NbCO.702 
NbC0.825 
NbC 
Nb2C 
Nbci2 
NbCI2.33 
NbC12.67 
NbCI3 
NoCI3.13 
NbCi4 
NbCl4{g} 
NbCIs 
NbCI5{g] 
NoF5 
NbF5{g] 
NbFe2 
Nols 
NoN 
Nb2N 
NbO 
NbO2 
Nb205 
NbOcl2 
NbOCl3 
NbOCISIg] 
NbO2CI 
NbSi2 
Nb5Si3 


NdBr3{g] 
NdCI3 
NdCI3ig] 
NdF3 
NdF3{g] 
NdH2 
Ndl3 
Nal3{g} 
Nd203 
NdOCI 
Nd22r207 


Name Page Formula 
DISODIUM TETRASULFIDE 1001 NdS 
SODIUM SULFITE 1002 Nd2S3 
SODIUM SULFATE 1003 Nd2(S04)3 
SODIUM SULFATE (Ill) 1004 NdSe 
SODIUM TELLURIDE 1004 Nd2Se3 
SODIUM TRITELLURIDE 1005 NdTe 
SODIUM TELLURIDE 1006 Nd2Te3 
SODIUM METAVANADATE 1007 Ne(g] 
SODIUM ORTHOVANADATE 1008 Ni 
SODIUM PYROVANADATE 1008 Nig} 
SODIUM TUNGSTATE 1009 NiAs 
NIOBIUM 1010 Ni5As2 
NIOBIUM (GAS) 1012 Ni11As8 
NIOBIUM DIBORIDE 1013 Ni3(AsO4)2 
NIOBIUM PENTABROMIDE 1014 NiB 
NIOBIUM PENTABROMIDE (GAS) 1014 Ni4B3 
NIOBIUM 0.702-CARBIDE 1015 NiBr{g] 
NIOBIUM 0.825-CARBIDE 1016 NiBr2 
NIOBIUM CARBIDE 1017 NiBr2[g] 
DINIOBIUM CARBIDE 1018 Ni3C 
NIOBIUM DICHLORIDE 1018 NiCO3 
NIOBIUM 2.33-CHLORIDE 1019 Ni(CO)4{g] 
NIOBIUM 2.67-CHLORIDE 1019 NiCI[g] 
NIOBIUM TRICHLORIDE 1020 NiCl2 
NIOBIUM 3.13-CHLORIDE 1020 NiCl2{g] 
NIOBIUM TETRACHLORIDE 1021 NiF[g] 
NIOBIUM TETRACHLORIDE (GAS) 1021 NiF2 
NIOBIUM PENTACHLORIDE 1022 NiF2{g] 
NIOBIUM PENTACHLORIDE (GAS) 1022 Nilfg] 
NIOBIUM PENTAFLUORIDE 1023 Nil2 
NIOBIUM PENTAFLUORIDE (GAS) 1023 NiO 
NIOBIUM 2-IRON 1024 NiOf{g] 
NIOBIUM PENTAIODIDE 1024 NiAl204 
NIOBIUM NITRIDE 1025 Ni2Si04 
DINIOBIUM NITRIDE 1026 NiTiO3 
NIOBIUM MONOXIDE 1027 Ni2P 
NIOBIUM DIOXIDE 1028 Ni3P 
DINIOBIUM PENTAOXIDE 1029 Ni5P2 
NIOBIUM DICHLORIDE OXIDE 1030 NiS0.84 
NIOBIUM TRICHLORIDE OXIDE 1030 NiS 
NIOBIUM TRICHLORIDE OXIDE (GAS) 1031 NiS2 
NIOBIUM CHLORIDE DIOXIDE 1031 Ni3S2 
NIOBIUM 2-SILICON 1032 Ni3S4 
5-NIOBIUM 3-SILICON 1033 NiSO4 
NEODYMIUM 1034 NiSb 
NEODYMIUM (GAS) 1035 NiSet.05 
NEODYMIUM BROMIDE 1036 NiSe1.143 
NEODYMIUM BROMIDE (GAS) 1037 NiSe1.25 
NEODYMIUM CHLORIDE 1038 NiSe2 
NEODYMIUM CHLORIDE (GAS) 1039 NiSeO3 
NEODYMIUM FLUORIDE 1040 NiSi 
NEODYMIUM FLUORIDE (GAS) 1041 Ni7Si13 
NEODYMIUM DIHYDRIDE 1041 Ni3Sn 
NEODYMIUM IODIDE 1042 Ni3Sn2 
NEODYMIUM IODIDE (GAS) 1043 NiTe1.1 
NEODYMIUM OXIDE 1044 NiTi 
NEODYMIUM CHLORIDE OXIDE 1044 NiTi2 
NEODYMIUM ZIRCONIUM HEPTAOXIDE 1045 Ni3Ti 


Name Page 
NEODYMIUM MONOSULFIDE 1045 
NEODYMIUM SULFIDE 1046 
NEODYMIUM SULFATE 1046 
NEODYMIUM MONOSELENIDE 1047 
NEODYMIUM SELENIDE 1048 
NEODYMIUM MONOTELLURIDE 1049 
NEODYMIUM TELLURIDE 1050 
NEON (MONOATOMIC GAS) 1051 
NICKEL 1052 
NICKEL (GAS) 1053 
NICKEL ARSENIDE 1054 
5-NICKEL 2-ARSENIDE 1054 
11-NICKEL 8-ARSENIDE 1055 
NICKEL ARSENATE 1055 
NICKEL MONOBORIDE 1056 
TETRANICKEL TRIBORIDE 1056 
NICKEL MONOBROMIDE (GAS) 1057 
NICKEL BROMIDE 1057 
NICKEL BROMIDE (GAS) 1058 
TRINICKEL CARBIDE 1058 
NICKEL CARBONATE 1059 
NICKEL TETRACARBONYL (GAS) 1059 
NICKEL MONOCHLORIDE (GAS) 1060 
NICKEL CHLORIDE 1061 
NICKEL CHLORIDE (GAS) 1062 
NICKEL MONOFLUORIDE (GAS) 1063 
NICKEL FLUORIDE 1064 
NICKELFLUORIDE (GAS) 1065 
NICKEL MONOIODIDE (GAS) 1066 
NICKEL IODIDE 1066 
NICKEL OXIDE 1067 
NICKEL OXIDE (GAS) 1068 
NICKEL DIALUMINIUM TETRAOXIDE 1069 
DINICKEL ORTHOSILICATE 1070 
NICKEL TITANIUM TRIOXIDE 1071 
DINICKEL PHOSPHIDE 1071 
TRINICKEL PHOSPHIDE 1072 
PENTANICKEL DIPHOSPHIDE 1072 
NICKEL 0,84-SULFIDE 1073 
NICKEL SULFIDE 1074 
NICKEL DISULFIDE 1075 
TRINICKEL DISULFIDE 1076 
TRINICKEL TETRASULFIDE 1076 
NICKEL SULFATE 1077 
NICKEL ANTIMONY 1077 
NICKEL 1.05-SELENIDE 1078 
NICKEL 1.143-SELENIDE 1078 
NICKEL 1.25-SELENIDE 1079 
NICKEL DISELENIDE 1079 
NICKEL SELENITE 1080 
NICKEL SILICON 1080 
7T-NICKEL 13-SILICON 1081 
3-NICKEL TIN 1081 
3-NICKEL 2-TIN 1082 
NICKEL 1.1-TELLURIDE 1082 
NICKEL TITANIUM 1083 
NICKEL 2-TITANIUM 1083 


S-NICKEL TITANIUM 


1084 
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Formula Name Page Formula Name Page 
NiWO4 NICKEL TUNGSTATE 1084 Pb3(AsO04)2 LEAD ARSENATE 1129 
Np NEPTUNIUM 1085 PbBr{g] LEAD MONOBROMIDE (GAS) 1130 
Notg] NEPTUNIUM (GAS) 1087 PbBr2 LEAD DIBROMIDE 1131 
NpCl3 NEPTUNIUM TRICHLORIDE 1088 PbBr2{g] LEAD DIBROMIDE (GAS) 1132 
NpCl4 NEPTUNIUM TETRACHLORIDE 1088 PbBr4/g] LEAD TETRABROMIDE (GAS) 1133 
NpF3 NEPTUNIUM TRIFLUORIDE 1089 PbCO3 LEAD CARBONATE 1133 
NpF6 NEPTUNIUM HEXAFLUORIDE 1089 PbCl[g] LEAD MONOCHLORIDE (GAS) 1134 
NpF6[g] NEPTUNIUM HEXAFLUORIDE (GAS) 1090 PbCl2 LEAD DICHLORIDE 1135 
NpO2 NEPTUNIUM DIOXIDE 1090 PbCl2[g] LEAD DICHLORIDE (GAS) 1136 
NpOCl2 NEPTUNIUM DICHLORIDE OXIDE 1091 PbCl4{g] LEAD TETRACHLORIDE (GAS) 1137 
NpO3*H20 NEPTUNIUM TRIOXIDE HYDRATE 1091 PbF{g] LEAD MONOFLUORIDE (GAS) 1138 
Ofg] OXYGEN (GAS) 1092 PbF2 LEAD DIFLUORIDE 1139 
02{g] OXYGEN (GAS) 1093 PbF2{g] LEAD DIFLUORIDE (GAS) 1140 
O8{g] OZONE (GAS) 1094 PbF4{g] LEAD TETRAFLUORIDE (GAS) 1141 
OD{g] HYDROXYL-D1 (GAS) 1095 PbH(g] LEAD MONOHYDRIDE (GAS) 1142 
OF2{g] OXYGEN DIFLUORIDE (GAS) 1096 Pbllg] LEAD MONOIODIDE (GAS) 1143 
OH{g] HYDROXYL (GAS) 1097 Pbl2 LEAD DIIODIDE 1144 
Os OSMIUM 1098 PbI2{g] LEAD DIIODIDE (GAS) 1145 
Os{g] OSMIUM (GAS) 1100 Pbi4{g] LEAD TETRAIODIDE (GAS) 1146 
Os02 OSMIUM DIOXIDE 1101 Pb2l4{g] DILEAD TETRAIODIDE (GAS) 1146 
OsO4 OSMIUM TETRAOXIDE (YELLOW) 1102 PbMo04 LEAD MOLYBDATE 1147 
Qs04[g] OSMIUM TETRAOXIDE (GAS) 1102 PbO LEAD OXIDE (YELLOW, MASSICOT) 1148 
OsP2 OSMIUM DIPHOSPHIDE 1103 PhOJg] LEAD OXIDE (GAS) 1149 
OsS2 OSMIUM DISULFIDE 1103 PbO[R] LEAD OXIDE (RED) 1149 
OsSe2 OSMIUM DISELENIDE 1104 PbO2 LEAD DIOXIDE 1150 
P PHOSPHORUS (WHITE) 1104 Pb304 TRILEAD TETRAOXIDE 1150 
Pig] PHOSPHORUS (GAS) 1105 PbB204 LEAD DIBORATE 1151 
PIR} PHOSPHORUS (RED) 1105 PbB407 LEAD TETRABORATE 1151 
P2{g] PHOSPHORUS (GAS) 1106 PbO*PbCO3 DILEAD OXIDE CARBONATE 1152 
P4/g] PHOSPHORUS (GAS) 1107 PbO*PbSO4 DILEAD OXIDE SULFATE 1152 
PBr3{g] PHOSPHORUS TRIBROMIDE (GAS) 1108 2PbO*PbSO4 TRILEAD DIOXIDE SULFATE 1153 
PCI3{g] PHOSPHORUS TRICHLORIDE (GAS) 1109 3PbO*PbSO4 TETRALEAD TRIOXIDE SULFATE 1153 
PCI5[g] PHOSPHORUS PENTACHLORIDE (GAS) 1110 4PhO*PbSO4 PENTALEAD TETRAOXIDE SULFATE 1154 
PF3{g] PHOSPHORUS TRIFLUORIDE (GAS) 1111 PbSi03 LEAD METASILICATE 1154 
PFO{g] PHOSPHORUS PENTAFLUORIDE (GAS) 1112 Pb2Si04 DILEAD ORTHOSILICATE 1155 
PH3[g] PHOSPHINE (GAS) 1113 Pb4Si06 TETRALEAD SILICATE 1156 
PI3{g] PHOSPHORUS TRIIODIDE (GAS) 1113 PbTiO3 LEAD TITANIUM TRIOXIDE 1157 
PNigl PHOSPHORUS MONONITRIDE (GAS) 1114 PbS LEAD SULFIDE 1158 
POfg] PHOSPHORUS MONOXIDE (GAS) 1115 PbS[g] LEAD SULFIDE (GAS) 1159 
PO2{g] PHOSPHORUS DIOXIDE (GAS) 1116 PbSO4 LEAD SULFATE 1160 
P205 DIPHOSPHORUS PENTAOXIDE (LIQID) 1117 PbSe LEAD SELENIDE 1161 
P406[g) TETRAPHOSPHORUS HEXAOXIDE (GAS) 1118 PbSe[g] LEAD SELENIDE (GAS) 1162 
P4010 TETRAPHOSPHORUS DECAOXIDE 1118 PbSe03 LEAD SELENITE 1162 
P4010{g] TETRAPHOSPHORUSDECAOXIDE (GAS) 1119 PbSeO4 LEAD SELENATE 1163 
POBr3{g] PHOSPHORUS TRIBROMIDE OXIDE (GAS) 1120 PbTe LEAD TELLURIDE 1163 
POCI3 PHOSPHORUS TRICHLORIDE OXIDE 1120 PbTe{g] LEAD TELLURIDE (GAS) 1164 
POCI3{g] PHOSPHORUS TRICHLORIDE OXIDE (GAS) 1121 PbhWO4 LEAD TUNGSTATE 1164 
PS{g] PHOSPHORUS MONOSULFIDE (GAS) 1122 Pd PALLADIUM 1165 
P4S3 TETRAPHOSPHORUS TRISULFIDE 1122 Pd{a] PALLADIUM (GAS) 1166 
P4S5 TETRAPHOSPHORUS PENTASULFIDE 1123 PdCl2 PALLADIUM CHLORIDE 1167 
P4S6 TETRAPHOSPHORUS HEXASULFIDE 1123 PdF2 PALLADIUM FLUORIDE 1167 
P4S7 TETRAPHOSPHORUS HEPTASULFIDE 1124 Pdl2 PALLADIUM IODIDE 1168 
P4S10 TETRAPHOSPHORUS DECASULFIDE 1124 PdO PALLADIUM OXIDE 1168 
Pa PROTACTINIUM 1125 PdS PALLADIUM SULFIDE 1169 
Pa{g] PROTACTINIUM (GAS) 1126 PdS2 PALLADIUM DISULFIDE 1169 
Pb LEAD 1127 Pd4S TETRAPALLADIUM SULFIDE 1170 
Pb{g] LEAD (GAS) 1128 PdTe PALLADIUM TELLURIDE 1170 
Ph2{g] LEAD (GAS) 1129 Pr PRASEODYMIUM 1171 
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Pr[g) PRASEODYMIUM (GAS) 1172 Ro3AsO4 RUBIDIUM ARSENATE 1216 
PrBr3 PRASEODYMIUM BROMIDE 1173 RoBr RUBIDIUM BROMIDE 1216 
PrBr3{g] PRASEODYMIUM BROMIDE (GAS) 1174 RoBr[g] RUBIDIUM BROMIDE (GAS) 1217 
PrCl3 PRASEODYMIUM CHLORIDE 1175 Rb2C03 RUBIDIUM CARBONATE 1218 
PrCl3(g] PRASEODYMIUM CHLORIDE (GAS) 1176 RbCl RUBIDIUM CHLORIDE 1219 
PrF3 PRASEODYMIUM FLUORIDE igs RbCl(g] RUBIDIUM CHLORIDE (GAS) 1220 
PrF3/g] PRASEODYMIUM FLUORIDE (GAS) 1178 Ro2Ci2{g] DIRUBIDIUM DICHLORIDE (GAS) 1221 
PrH2 PRASEODYMIUM DIHYDRIDE 1178 RoF RUBIDIUM FLUORIDE 1222 
Pri3 PRASEODYMIUM IODIDE 1179 RoF |g] RUBIDIUM FLUORIDE (GAS) 1223 
Pridig] PRASEODYMIUM IODIDE (GAS) 1180 Rb2F2{g] DIRUBIDIUM DIFLUORIDE (GAS) 1224 
PrO1.833 PRASEODYMIUM 1.833-OXIDE 1180 Rb| RUBIDIUM IODIDE 1225 
PrQ2 PRASEODYMIUM DIOXIDE 1181 Rbl{g] RUBIDIUM IODIDE (GAS) 1226 
Pr203 PRASEODYMIUM OXIDE 1181 RbO2 RUBIDIUM PEROXIDE 1227 
Pr7012 7-PRASEODYMIUM 12-OXIDE 1182 Rb20 RUBIDIUM OXIDE 1228 
Prs PRASEODYMIUM MONOSULFIDE 1182 Rb2si03 RUBIDIUM METASILICATE 1229 
Pr3s4 TRIPRASEODYMIUM TETRASULFIDE 1183 Ro2Si205 RUBIDIUM DISILICATE 1230 
Pt PLATINUM 1184 Rb2si409 RUBIDIUM TETRASILICATE 1231 
Pt(g] PLATINUM (GAS) 1185 Rb2s04 RUBIDIUM SULFATE 1232 
PtBr2 PLATINUM DIBROMIDE 1186 Re RHENIUM 1233 
PtBr3 PLATINUM TRIBROMIDE 1186 Re(g] RHENIUM (GAS) 1235 
PtBr4 PLATINUM TETRABROMIDE 1187 ResAs7 TRIRHENIUM HEPTAARSENIDE 1236 
PtCl2 PLATINUM DICHLORIDE 1187 ReAsO4 RHENIUM ARSENATE 1237 
PtCl3 PLATINUM TRICHLORIDE 1188 ReBr3 RHENIUM TRIBROMIDE 1237 
PtCl4 PLATINUM TETRACHLORIDE 1188 ReCl3 RHENIUM TRICHLORIDE 1238 
Ptl4 PLATINUM TETRAIODIDE 1189 ReOQ2 RHENIUM DIOXIDE 1238 
Pt02{g] PLATINUM DIOXIDE (GAS) 1189 ReOQ3 RHENIUM TRIOXIDE 1239 
PtS PLATINUM MONOSULFIDE 1190 Re207 DIRHENIUM HEPTAOXIDE 1239 
PtS2 PLATINUM DISULFIDE 1190 Res2 RHENIUM DISULFIDE 1240 
Pt5Se4 PENTAPLATINUM TETRASELENIDE 1191 Re2s7 DIRHENIUM HEPTASULFIDE 1240 
Pu PLUTONIUM 1192 Resi RHENIUM SILICON 1241 
Puig] PLUTONIUM (GAS) 1194 Resi2 RHENIUM 2-SILICON 1241 
PuBr3 PLUTONIUM TRIBROMIDE 1195 Re5Si3 S-RHENIUM 3-SILICON 1242 
PuC0.88 PLUTONIUM 0.88-CARBIDE 1196 Re2Tes DIRHENIUM PENTATELLURIDE 1242 
PuC2 PLUTONIUM DICARBIDE 1197 Re2Y 2-RHENIUM YTTRIUM 1243 
Pu2C3 DIPLUTONIUM TRICARBIDE 1198 Rh RHODIUM 1244 
PuCl3 PLUTONIUM TRICHLORIDE 1199 Rh[g] RHODIUM (GAS) 1245 
PuF3 PLUTONIUM TRIFLUORIDE 1200 RhCl2[g] RHODIUM DICHLORIDE (GAS) 1246 
PuF4 PLUTONIUM TETRAFLUORIDE 1201 RhCl3 RHODIUM TRICHLORIDE 1246 
PuF6 PLUTONIUM HEXAFLUORIDE 1201 RhCI3{g] RHODIUM TRICHLORIDE (GAS) 1247 
PuF6[g] PLUTONIUM HEXAFLUORIDE (GAS) 1202 RhO2{g] RHODIUM DIOXIDE (GAS) 1247 
PuH2 PLUTONIUM DIHYDRIDE 1202 Rh203 DIRHODIUM TRIOXIDE 1248 
PuH3 PLUTONIUM TRIHYDRIDE 1203 Rh3U 3-RHODIUM URANIUM 1248 
Pul3 PLUTONIUM TRIIODIDE 1208 Rng] RADON (MONOATOMIC GAS) 1249 
PuN PLUTONIUM NITRIDE 1204 Ru RUTHENIUM 1250 
PuO PLUTONIUM OXIDE 1205 Rulg] RUTHENIUM (GAS) 1254 
— Pud2 PLUTONIUM DIOXIDE 1206 RuCl3 RUTHENIUM TRICHLORIDE 1252 
Pu203 DIPLUTONIUM TRIOXIDE (ALPHA) 1207 RuCl3{g] RUTHENIUM TRICHLORIDE (GAS) 1252 
Pu203/B] DIPLUTONIUM TRIOXIDE (BETA) 1208 RuCl4(g] RUTHENIUM TETRACHLORIDE (GAS) 1253 
PuOBr PLUTONIUM BROMIDE OXIDE 1208 RuF5 RUTHENIUM PENTAFLUORIDE 1253 
PuOC| PLUTONIUM CHLORIDE OXIDE 1209 Rud2 RUTHENIUM DIOXIDE 1254 
PuOF PLUTONIUM FLUORIDE OXIDE 1209 RuO3{g] RUTHENIUM TRIOXIDE (GAS) 1254 
PuOl PLUTONIUM IODIDE OXIDE 1210 Rud4{g] RUTHENIUM TETROXIDE (GAS) 1255 
PuS PLUTONIUM MONOSULFIDE 1211 RuSs2 RUTHENIUM DISULFIDE 1255 
Pu2S3 DIPLUTONIUM TRISULFIDE 1212 RuSe2 RUTHENIUM DISELENIDE 1256 
Pu(S04)2 PLUTONIUM DISULFATE 1212 Rusu 3-RUTHENIUM URANIUM 1256 
Rb RUBIDIUM 1213 S SULFUR (RHOMBIC,MONOCLINIC) 1257 
Rb{g] RUBIDIUM (GAS) 1214 S{g] SULFUR (GAS) 1258 
Rb2[g] RUBIDIUM (GAS) 1215 S2{g] SULFUR (GAS) 1259 
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S3{g] SULFUR (GAS) 1260 Sb4S3{g] TETRAANTIMONY TRISULFIDE (GAS) 1304 
S4{g] SULFUR (GAS) 1261 $b2(S04)3 DIANTIMONY TRISULFATE 1304 
S5{g] SULFUR (GAS) 1262 SbSe[g] ANTIMONY SELENIDE (GAS) 1305 
S6{g] SULFUR (GAS) 1263 Sb2Se3 DIANTIMONY TRISELENIDE 1305 
S7{g] SULFUR (GAS) 1264 Sb2Te3 DIANTIMONY TRITELLURIDE 1306 
S8{g] SULFUR (GAS) 1265 SbZn ANTIMONY ZINC 1306 
SBr2{g] SULFUR DIBROMIDE (GAS) 1266 Sc SCANDIUM 1307 
S2Br2{g] DISULFUR DIBROMIDE (GAS) 1267 Sc[g] SCANDIUM (GAS) 1308 
SCifg] SULFUR MONOCHLORIDE (GAS) 1268 ScAsO4 SCANDIUM ARSENATE 1309 
SCl2{g] SULFUR DICHLORIDE (GAS) 1269 ScBr3 SCANDIUM BROMIDE 1309 
S2C\{g] DISULFUR CHLORIDE RADICAL (GAS) 1270 ScCl3 SCANDIUM CHLORIDE 1310 
S2Cl2 DISULFUR DICHLORIDE 1270 ScF3 SCANDIUM FLUORIDE 1311 
S2Cl2{g] DISULFUR DICHLORIDE (GAS) 1271 ScF3{g] SCANDIUM FLUORIDE (GAS) 1312 
SF[g] SULFUR MONOFLUORIDE (GAS) 1271 ScN SCANDIUM NITRIDE 1313 
SF2{g] SULFUR DIFLUORIDE (GAS) 1272 $203 SCANDIUM OXIDE 1314 
SF3{g] SULFUR TRIFLUORIDE (GAS) 1273 Se SELENIUM 1315 
SF4Ig] SULFUR TETRAFLUORIDE (GAS) 1274 Se{g] SELENIUM (GAS) 1315 
SF5(g] SULFUR PENTAFLUORIDE (GAS) 1275 Se2{g] SELENIUM (GAS) 1316 
SF6/g] SULFUR HEXAFLUORIDE (GAS) 1276 Se3{g] SELENIUM (GAS) 1317 
SSF2(g] SULFINOTHIOYL DIFLUORIDE (GAS) 1277 Se4{g] SELENIUM (GAS) 1318 
S2F10[g] DISULFUR DECAFLUORIDE (GAS) 1278 Se5{g] SELENIUM (GAS) 1319 
SN(g] SULFUR MONONITRIDE (GAS) 1279 Se6{g] SELENIUM (GAS) 1320 
SO[g} SULFUR MONOXIDE (GAS) 1280 Se7{g] SELENIUM (GAS) 1321 
S02[9] SULFUR DIOXIDE (GAS) 1281 Se8[g] SELENIUM (GAS) 1322 
$03{g] SULFUR TRIOXIDE (GAS) 1282 SeBr2{g] SELENIUM DIBROMIDE (GAS) 1323 
$20{g] DISULFUR OXIDE (GAS) 1283 Se2Br2{g] DISELENIUM DIBROMIDE (GAS) 1324 
SOCI2{[g] SULFINYL DICHLORIDE (GAS) 1284 SeCl2{g] SELENIUM DICHLORIDE (GAS) 1325 
S02Cl2{g] SULFONYL DICHLORIDE (GAS) 1284 SeCl4 SELENIUM TETRACHLORIDE 1325 
SOF2{g] SULFINYL DIFLUORIDE (GAS) 1285 Se2Cl2 DISELENIUM DICHLORIDE 1326 
S02F2[q] SULFONYL DIFLUORIDE (GAS) 1286 Se2Cl2{g] DISELENIUM DICHLORIDE (GAS) 1326 
Sb ANTIMONY 1287 SeF[g] SELENIUM FLUORIDE (GAS) 1327 
Sb{g] ANTIMONY (GAS) 1288 SeF2{g] SELENIUM DIFLUORIDE (GAS) 1328 
Sh2{g] ANTIMONY (GAS) 1289 SeF4{g] SELENIUM TETRAFLUORIDE (GAS) 1329 
Sb4{g] ANTIMONY (GAS) 1290 SeF5[g] SELENIUM PENTAFLUORIDE (GAS) 1330 
SbBr3 ANTIMONY TRIBROMIDE 1290 SeF6[g] SELENIUM HEXAFLUORIDE (GAS) 1331 
SbBr3{g] ANTIMONY TRIBROMIDE (GAS) 1291 SeQ{g] SELENIUM OXIDE (GAS) 1332 
SbCl[g] ANTIMONY MONOCHLORIDE (GAS) 1291 SeQ2 SELENIUM DIOXIDE 1332 
SbCI3 ANTIMONY TRICHLORIDE 1292 Se02(g] SELENIUM DIOXIDE (GAS) 1333 
SbCI3{g] ANTIMONY TRICHLORIDE (GAS) 1292 Si SILICON 1334 
SbCI5{g] ANTIMONY PENTACHLORIDE (GAS) 1293 Sifg] SILICON (GAS) 1335 
SbF[g] ANTIMONY MONOFLUORIDE (GAS) 1293 Si2{g] SILICON (GAS) 1336 
SbF3 ANTIMONY TRIFLUORIDE 1294 Si3{g] SILICON (GAS) 1337 
SbF3{g] ANTIMONY TRIFLUORIDE (GAS) 1294 SiBr{g] SILICON MONOBROMIDE (GAS) 1338 
SbH3{g] ANTIMONY TRIHYDRIDE (GAS) 1295 SiBr2{g] SILICON DIBROMIDE (GAS) 1339 
SbI3 ANTIMONY TRIIODIDE 1295 SiBr3{g] SILICON TRIBROMIDE (GAS) 1340 
SbI3{g] ANTIMONY TRIIODIDE (GAS) 1296 SiBr4 SILICON TETRABROMIDE 1340 
SbO[g] ANTIMONY OXIDE (GAS) 1296 SiBr4{g] SILICON TETRABROMIDE (GAS) 1341 
$b203 DIANTIMONY TRIOXIDE (CUBIC) 1297 SiC SILICON CARBIDE (CUBIC) 1342 
$b203[0] DIANTIMONY TRIOXIDE (ORTHORHOMBIC) 1298 SiCI[g] SILICON CHLORIDE (GAS) 1343 
Sb204 DIANTIMONY TETRAOXIDE 1298 SiCI2(g] SILICON DICHLORIDE (GAS) 1344 
$b205 DIANTIMONY PENTAOXIDE 1299 SICI3{g] SILICON TRICHLORIDE (GAS) 1345 
Sb406{g] TETRAANTIMONY HEXAOXIDE (GAS) 1299 SiCI4{g] SILICON TETRACHLORIDE (GAS) 1346 
SbOC! ANTIMONY CHLORIDE OXIDE 1300 SiF{g] SILICON FLUORIDE (GAS) 1347 
SbS/g] ANTIMONY SULFIDE (GAS) 1300 SiF2[g] SILICON DIFLUORIDE (GAS) 1348 
$b2S3 DIANTIMONY TRISULFIDE (BLACK) 1301 SiF3{g] SILICON TRIFLUORIDE (GAS) 1349 
Sh2S3{g] DIANTIMONY TRISULFIDE (GAS) 1301 SiF4[g] SILICON TETRAFLUORIDE (GAS) 1350 
Sb2S4{g] DIANTIMONY TETRASULFIDE (GAS) 1302 SiH[g] SILICON HYDRIDE (GAS) 1351 
Sb3S2{g] TRIANTIMONY DISULFIDE (GAS) 1303 SiH4{g] SILANE (GAS) 1352 


SsnCl2[g] 
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Si2H6(g] DISILANE (GAS) 
Silfg] SILICON IODIDE (GAS) 
Sil2{g] SILICON DIIODIDE (GAS) 
Sil3{g] SILICON TRIIODIDE (GAS) 
Sil4 SILICON TETRAIODIDE 
Sil4{g] SILICON TETRAIODIDE (GAS) 
Si3N4 TRISILICON TETRANITRIDE (ALPHA) 
SiO{g] SILICON OXIDE (GAS) 
Sid2 SILICON DIOXIDE 
Si02(CR] SILICON DIOXIDE (CRISTOBALITE) 
SiOF2{g] SILICON DIFLUORIDE OXIDE (GAS) 
SiP SILICON PHOSPHIDE 
SiS{g] SILICON SULFIDE (GAS) 
SiS2 SILICON DISULFIDE 
SiSe{g] SILICON SELENIDE (GAS) 
SiTa2 SILICON 2-TANTALUM 
Si2Ta 2-SILICON TANTALUM 
Si8Ta5 3-SILICON 5-TANTALUM 
SiTh SILICON THORIUM 
Si2Th 2-SILICON THORIUM 
Si2Th3 2-SILICON 3-THORIUM 
Si5Th3 5-SILICON 3-THORIUM 
SiTi SILICON TITANIUM 
Si2Ti 2-SILICON TITANIUM 
Si3Ti5 3-SILICON 5-TITANIUM 
SiU SILICON URANIUM 
SiU3 SILICON 3-URANIUM 
Si2U 2-SILICON URANIUM 
Si2U3 2-SILICON 3-URANIUM 
Si3U 3-SILICON URANIUM 
Si5U3 5-SILICON 3-URANIUM 
SiV3 SILICON 3-VANADIUM 
Si2V 2-SILICON VANADIUM 
Si3V5 3-SILICON 5-VANADIUM 
Si2W 2-SILICON TUNGSTEN 
Si3W5 3-SILICON 5-TUNGSTEN 
SiZr SILICON ZIRCONIUM 
SiZr2 SILICON 2-ZIRCONIUM 
Si2Zr 2-SILICON ZIRCONIUM 
Si3Zr5 3-SILICON 5-ZIRCONIUM 
sm SAMARIUM 
Smig] SAMARIUM (GAS) 
SmC2 SAMARIUM DICARBIDE 
SmCl2 SAMARIUM DICHLORIDE 
SmC3 SAMARIUM TRICHLORIDE 
. §m203 DISAMARIUM TRIOXIDE (CUBIC) 
Sm203{M] DISAMARIUM TRIOXIDE (MONOCLINIC) 
SmOF SAMARIUM FLUORIDE OXIDE 
Sm2Zr207 DISAMARIUM DIZIRCONIUM HEPTAOXIDE 
Sn TIN (WHITE) 
Sn{[g] TIN (GAS) 
Sn3(AsO04)2 TRITIN ARSENATE 
SnBr2 TIN DIBROMIDE 
SnBr4 TIN TETRABROMIDE 
SnBr4{g] TIN TETRABROMIDE (GAS) 
SnCllg] TIN MONOCHLORIDE (GAS) 
SnCl2 TIN DICHLORIDE 
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SnCl4 
SnCl4{g] 
SnF{g] 
SnF2 
SnF2{(g] 
SnH4{g] 
Snl2 
Snl2{g} 
Snl4 
Sni4{g] 
Sn2l4{g] 
SnO 
snQ{g} 
Sn02 
SnS 
SnS{g] 
SnS2 
$n283 
$n3$4 
SnSO4 
Sn(SO04)2 
SnSe 
SnSelg] 
SnSe2 
SnTe 
SnTe(g] 
Sr 

Sr{g] 
$13(As04)2 
SrBrig) 
SrBr2 
SrBr2{g] 
SrC2 
SrC03 
SrCllg] 
SrCl2 
SrCl2{g] 
SrF2 
SrH2 
Srl2 
Srl2{g] 
SrMo04 
Sr3N2 
SrO 
$02 
SrAl204 
SrOH{g] 
Sr(OH)2 
Sr(OH)2[g] 
SrSi03 
$r2Si04 
SrTi03 
Sr2Ti04 
S$r4Ti3010 
$rZr03 
SrS 
SrS{g] 
SrS04 


Name Page 
TIN TETRACHLORIDE 1397 
TIN TETRACHLORIDE (GAS) 1398 
TIN MONOFLUORIDE (GAS) 1398 
TIN DIFLUORIDE 1399 
TIN DIFLUORIDE (GAS) 1399 
TIN TETRAHYDRIDE (GAS) 1400 
TIN DIIODIDE 1400 
TIN DIIODIDE (GAS) 1401 
TIN TETRAIODIDE 1401 
TIN TETRAIODIDE (GAS) 1402 
DITIN TETRAIODIDE (GAS) 1402 
TIN MONOXIDE 1403 
TIN MONOXIDE (GAS) 1403 
TIN DIOXIDE 1404 
TIN MONOSULFIDE 1405 
TIN MONOSULFIDE (GAS) 1406 
TIN DISULFIDE 1406 
DITIN TRISULFIDE 1407 
TRITIN TETRASULFIDE 1407 
TIN MONOSULFATE 1408 
TIN DISULFATE 1408 
TIN MONOSELENIDE 1409 
TIN MONOSELENIDE (GAS) 1409 
TIN DISELENIDE 1410 
TIN MONOTELLURIDE 1410 
TIN MONOTELLURIDE (GAS) 1411 
STRONTIUM 1412 
STRONTIUM (GAS) 1413 
STRONTIUM ARSENATE 1414 
STRONTIUM MONOBROMIDE (GAS) 1415 
STRONTIUM BROMIDE 1416 
STRONTIUM BROMIDE (GAS) 1417 
STRONTIUM DICARBIDE 1418 
STRONTIUM CARBONATE 1418 
STRONTIUM MONOCHLORIDE (GAS) 1419 
STRONTIUM CHLORIDE 1420 
STRONTIUM CHLORIDE (GAS) 1421 
STRONTIUM FLUORIDE 1422 
STRONTIUM HYDRIDE 1423 
STRONTIUM IODIDE 1424 
STRONTIUM IODIDE (GAS) 1425 
STRONTIUM MOLYBDATE 1426 
TRISTRONTIUM DINITRIDE 1426 
STRONTIUM OXIDE 1427 
STRONTIUM PEROXIDE 1428 
STRONTIUM DIALUMINIUM TETRAOXIDE 1428 
STRONTIUM MONOHYDROXIDE (GAS) 1429 
STRONTIUM HYDROXIDE 1430 
STRONTIUM HYDROXIDE (GAS) 1431 
STRONTIUM METASILICATE 1432 
STRONTIUM ORTHOSILICATE 1432 
STRONTIUM TITANIUM TRIOXIDE 1433 
DISTRONTIUM TITANIUM TETRAOXIDE 1434 
TETRASTRONTIUM TRITITANIUM DECAOXID 1435 
STRONTIUM ZIRCONIUM TRIOXIDE 1436 
STRONTIUM SULFIDE 1437 
STRONTIUM SULFIDE (GAS) 1438 
STRONTIUM SULFATE 1439 
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Srw04 STRONTIUM TUNGSTATE 1440 TeF4(g] TELLURIUM TETRAFLUORIDE (GAS) 1486 
Ta TANTALUM 1441 TeF5{g] TELLURIUM PENTAFLUORIDE (GAS) 1487 
Ta{g] TANTALUM (GAS) 1443 TeF6{g] TELLURIUM HEXAFLUORIDE (GAS) 1488 
TaB2 TANTALUM DIBORIDE 1445 TeOfg] TELLURIUM MONOXIDE (GAS) 1489 
TaBr5 TANTALUM PENTABROMIDE 1446 TeQ2 TELLURIUM DIOXIDE 1490 
TaBr5{g] TANTALUM PENTABROMIDE (GAS) 1446 TeO2{g] TELLURIUM DIOXIDE (GAS) 1491 
TaC TANTALUM MONOCARBIDE 1447 Te202[g] DITELLURIUM DIOXIDE (GAS) 1492 
Ta2C DITANTALUM CARBIDE 1448 Th THORIUM 1493 
TaCllg] TANTALUM MONOCHLORIDE (GAS) 1449 Thig] THORIUM (GAS) 1495 
TaCl2{g] TANTALUM DICHLORIDE (GAS) 1449 ThBr4 THORIUM TETRABROMIDE 1496 
TaCl2.5 TANTALUM 2.5-CHLORIDE 1450 ThBr4{g] THORIUM TETRABROMIDE (GAS) 1497 
TaCl3 TANTALUM TRICHLORIDE 1450 ThC1.94 THORIUM 1.94-CARBIDE 1498 
TaCi3{g] TANTALUM TRICHLORIDE (GAS) 1451 ThCl4 THORIUM TETRACHLORIDE 1499 
TaCl4 TANTALUM TETRACHLORIDE 1451 ThCl4{g] THORIUM TETRACHLORIDE (GAS) 1500 
TaCl4{g} TANTALUM TETRACHLORIDE (GAS) 1452 ThF2(g] THORIUM DIFLUORIDE (GAS) 1501 
TaCls TANTALUM PENTACHLORIDE 1452 ThF3{g] THORIUM TRIFLUORIDE (GAS) 1502 
TaCl5{g] TANTALUM PENTACHLORIDE (GAS) 1453 ThF4 THORIUM TETRAFLUORIDE 1503 
TaF5 TANTALUM PENTAFLUORIDE 1453 ThF4{g] THORIUM TETRAFLUORIDE (GAS) 1504 
TaF5{g] TANTALUM PENTAFLUORIDE (GAS) 1454 ThH2 THORIUM DIHYDRIDE 1504 
Tal5 TANTALUM PENTAIODIDE 1454 Thi4 THORIUM TETRAIODIDE 1505 
Tal5{g] TANTALUM PENTAIODIDE (GAS) 1455 Thi4{g] THORIUM TETRAIODIDE (GAS) 1506 
TaN TANTALUM MONONITRIDE 1456 ThN THORIUM MONONITRIDE 1507 
Ta2N DITANTALUM NITRIDE 1457 Th3n4 TRITHORIUM TETRANITRIDE 1508 
TaQ[g] TANTALUM MONOXIDE (GAS) 1458 Th2N20 DITHORIUM DINITRIDE MONOXIDE 1509 
TaQ2{g] TANTALUM DIOXIDE (GAS) 1459 ThO[g] THORIUM MONOXIDE (GAS) 1510 
Ta205 DITANTALUM PENTOXIDE 1460 ThO2 THORIUM DIOXIDE 1511 
TaOCl3 TANTALUM TRICHLORIDE OXIDE 1461 ThO2{g] THORIUM DIOXIDE (GAS) 1512 
TaOCl3{g] TANTALUM TRICHLORIDE OXIDE (GAS) —_ 1461 ThOBr2 THORIUM DIBROMIDE OXIDE 1513 
TaQ2Cl TANTALUM CHLORIDE DIOXIDE 1462 ThOCI2 THORIUM DICHLORIDE OXIDE 1513 
TaS[g] TANTALUM MONOSULFIDE (GAS) 1462 ThOF2 THORIUM DIFLUORIDE OXIDE 1514 
TaS2 TANTALUM DISULFIDE 1463 ThOl2 THORIUM DIIODIDE OXIDE 1514 
Tb TERBIUM 1464 ThP THORIUM MONOPHOSPHIDE 1515 
Th{g] TERBIUM (GAS) 1465 Th3P4 TRITHORIUM TETRAPHOSPHIDE 1516 
TbBr3{g] TERBIUM TRIBROMIDE (GAS) 1466 ThRe2 THORIUM 2-RHENIUM 1517 
ToCl3 TERBIUM TRICHLORIDE 1467 ThS THORIUM MONOSULFIDE 1517 
ToCi3{g] TERBIUM TRICHLORIDE (GAS) 1468 ThS2 THORIUM DISULFIDE 1518 
Tb01.72 TERBIUM 1.72-OXIDE 1468 Th2S3 DITHORIUM TRISULFIDE 1519 
Tb01.81 TERBIUM 1.81-OXIDE 1469 Th(SO4)2 THORIUM DISULFATE 1519 
Tb02 TERBIUM DIOXIDE 1469 Ti TITANIUM 1520 
Tb203 DITERBIUM TRIOXIDE 1470 Tifg] TITANIUM (GAS) 1521 
ToS{g] TERBIUM SULFIDE (GAS) 1471 Ti3(AsO4)2 TRITITANIUM DIARSENATE 1522 
ToSe{g] TERBIUM SELENIDE (GAS) 1472 TiB TITANIUM MONOBORIDE 1522 
TbTe{g] TERBIUM TELLURIDE (GAS) 1473 TiB2 TITANIUM DIBORIDE 1523 
Tc TECHNETIUM 1474 TiBr{g] TITANIUM MONOBROMIDE (GAS) 1524 
Teg] TECHNETIUM (GAS) 1476 TiBr2 TITANIUM DIBROMIDE 1524 
Tc02 TECHNETIUM DIOXIDE 1477 TiBr2[g} TITANIUM DIBROMIDE (GAS) 1525 
Tc03 TECHNETIUM TRIOXIDE 1477 TiBr3 TITANIUM TRIBROMIDE 1525 
Tc207 DITECHNETIUM HEPTAOXIDE 1478 TiBr3{g] TITANIUM TRIBROMIDE (GAS) 1526 
Tc207(g] DITECHNETIUM HEPTAOXIDE (GAS) 1478 TiBr4 TITANIUM TETRABROMIDE 1526 
Te TELLURIUM 1479 TiBr4[g] TITANIUM TETRABROMIDE (GAS) 1527 
Te{g] TELLURIUM (GAS) 1480 TiC TITANIUM MONOCARBIDE 1528 
Te2{g] TELLURIUM (GAS) 1481 TiCl[g] TITANIUM MONOCHLORIDE (GAS) 1529 
TeBr4 TELLURIUM TETRABROMIDE 1481 TiCl2 TITANIUM DICHLORIDE 1530 
TeCl2{g] TELLURIUM DICHLORIDE (GAS) 1482 TiCl2[g] TITANIUM DICHLORIDE (GAS) 1531 
TeCl4 TELLURIUM TETRACHLORIDE 1482 TiCI3 TITANIUM TRICHLORIDE 1531 
TeCl4{g] TELLURIUM TETRACHLORIDE (GAS) 1483 TiCI3{g] TITANIUM TRICHLORIDE (GAS) 1532 
TeF{g] TELLURIUM MONOFLUORIDE (GAS) 1484 TiCl4 TITANIUM TETRACHLORIDE 1532 
TeF2{g] TELLURIUM DIFLUORIDE (GAS) 1485 TiCl4(g] TITANIUM TETRACHLORIDE (GAS) 1533 
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Formula 


TiF[g] 
TiF2(g] 


TiF3 


TiF3{g] 


TiF4 


TiF4(g] 


TiH2 
Til(g] 
Til2 


Til2{g} 


Til3 


Til3{g} 


Til4 


Til4{g} 


TiN 
TiO 


TiO{g] 


Ti02 


TIO2{AI 
Ti203 
Ti305 
Ti407 
TiOCI(g] 
TiOCI2{g] 


TI{g] 


TIASO4 


TIBr 
TICl 


TICI{g] 
TICI3 
TI2CI2Ig] 


TIF 


TIF(g] 
TI2F2[g] 


Tll 


Til(g] 


7120 


T20{g] 
T1203 


. 128 


TI2S04 


TISe 


TI2Se 
Tl2Te 


Tm 


Imig] 


_ TmB 


TmC 


TmF3 


r3(g] 
TmCi3 


3{g] 


Index 


Name Page Formula 
TITANIUM MONOFLUORIDE (GAS) 1534 Tm203 
TITANIUM DIFLUORIDE (GAS) 1535 U 
TITANIUM TRIFLUORIDE 1535 Ug] 
TITANIUM TRIFLUORIDE (GAS) 1536 UB2 
TITANIUM TETRAFLUORIDE 1536 UB4 
TITANIUM TETRAFLUORIDE (GAS) 1537 UB12 
TITANIUM DIHYDRIDE 1538 UBr3 
TITANIUM MONOIODIDE (GAS) 1539 UBr4 
TITANIUM DIIODIDE 1539 UBr4{g] 
TITANIUM DIIODIDE (GAS) 1540 UBr5 
TITANIUM TRIIODIDE 1540 UC 
TITANIUM TRIIODIDE (GAS) 1541 UC1.94 
TITANIUM TETRAIODIDE 1541 U2C3 
TITANIUM TETRAIODIDE (GAS) 1542 UCI3 
TITANIUM MONONITRIDE 1543 UCI4 
TITANIUM MONOXIDE 1544 UCI4(g] 
TITANIUM MONOXIDE (GAS) 1545 UCI 
TITANIUM DIOXIDE (RUTILE) 1546 UCI5{g] 
TITANIUM DIOXIDE (ANATASE) 1547 UCI6 
DITITANIUM TRIOXIDE 1548 UCI6{g} 
TRITITANIUM PENTOXIDE 1549 UF3 
TETRATITANIUM HEPTAOXIDE 1550 UF4 
TITANIUM CHLORIDE OXIDE (GAS) 1551 UF4{g] 
TITANIUM DICHLORIDE OXIDE (GAS) 1552 UF4.25 
TITANIUM FLUORIDE OXIDE (GAS) 1553 UF4.5 
TITANIUM DIFLUORIDE OXIDE (GAS) 1554 UF5 
TITANIUM MONOSULFIDE 1555 UF5{g] 
TITANIUM MONOSULFIDE (GAS) 1556 UF6 
TITANIUM DISULFIDE 1557 UF6[g] 
THALLIUM 1558 UH3[B] 
THALLIUM (GAS) 1559 UI3 
THALLIUM ARSENATE 1559 Ul4 
THALLIUM BROMIDE 1560 Ul4{g] 
THALLIUM CHLORIDE 1560 UN 
THALLIUM CHLORIDE (GAS) 1561 U02 
THALLIUM TRICHLORIDE 1561 U03 
DITHALLIUM DICHLORIDE (GAS) 1562 U308 
THALLIUM FLUORIDE 1562 U409 
THALLIUM FLUORIDE (GAS) 1563 UOBr2 
DITHALLIUM DIFLUORIDE (GAS) 1564 UOBr3 
THALLIUM IODIDE 1565 UO2Br2 
THALLIUM IODIDE (GAS) 1566 UOCI 
THALLIUM OXIDE 1566 UOCI2 
THALLIUM OXIDE (GAS) 1567 UOCI3 
DITHALLIUM TRIOXIDE 1567 Ud2cl2 
THALLIUM SULFIDE 1568 U02F2 
THALLIUM SULFATE 1569 U03*H20 
THALLIUM SELENIDE 1570 U03*2H20 
THALLIUM SELENIDE 1570 UO2(NO3)2 
THALLIUM TELLURIDE 1571 U02S04 
THULIUM 1571 US 
THULIUM (GAS) 1572 US{g] 
THULIUM TRIBROMIDE (GAS) 1573 US2 
THULIUM TRICHLORIDE 1573 U283 
THULIUM TRICHLORIDE (GAS) 1574 U(S04)2 
THULIUM TRIFLUORIDE 1575 USe 
THULIUM TRIFLUORIDE (GAS) 1576 V 
THULIUM TRIIODIDE (GAS) 1577 V(g] 


Name Page 
DITHULIUM TRIOXIDE 1578 
URANIUM 1579 
URANIUM (GAS) 1581 
URANIUM DIBORIDE 1582 
URANIUM TETRABORIDE 1582 
URANIUM DODECABORIDE 1583 
URANIUM TRIBROMIDE 1583 
URANIUM TETRABROMIDE 1584 
URANIUM TETRABROMIDE (GAS) 1584 
URANIUM PENTABROMIDE 1585 
URANIUM MONOCARBIDE 1585 
URANIUM 1.94-CARBIDE 1586 
DIURANIUM TRICARBIDE 1587 
URANIUM TRICHLORIDE 1588 
URANIUM TETRACHLORIDE 1589 
URANIUM TETRACHLORIDE (GAS) 1590 
URANIUM PENTACHLORIDE 1590 
URANIUM PENTACHLORIDE (GAS) 1591 
URANIUM HEXACHLORIDE 1591 
URANIUM HEXACHLORIDE (GAS) 1592 
URANIUM TRIFLUORIDE 1592 
URANIUM TETRAFLUORIDE 1593 
URANIUM TETRAFLUORIDE (GAS) 1593 
URANIUM 4.25-FLUORIDE 1594 
URANIUM 4.5-FLUORIDE 1594 
URANIUM PENTAFLUORIDE 1595 
URANIUM PENTAFLUORIDE (GAS) 1595 
URANIUM HEXAFLUORIDE 1596 
URANIUM HEXAFLUORIDE (GAS) 1596 
URANIUM TRIHYDRIDE (BETA) 1597 
URANIUM TRIIODIDE 1597 
URANIUM TETRAIODIDE 1598 
URANIUM TETRAIODIDE (GAS) 1598 
URANIUM NITRIDE 1599 
URANIUM DIOXIDE 1600 
URANIUM TRIOXIDE (ORTHORHOMBIC) 1601 
TRIURAN. OCTAOXIDE (ORTHORHOMBIC) 1601 
TETRAURANIUM NONAOXIDE 1602 
URANIUM DIBROMIDE OXIDE 1602 
URANIUM TRIBROMIDE OXIDE 1603 
URANIUM DIBROMIDE DIOXIDE 1603 
URANIUM CHLORIDE OXIDE 1604 
URANIUM DICHLORIDE OXIDE 1604 
URANIUM TRICHLORIDE OXIDE 1605 
URANIUM DICHLORIDE DIOXIDE 1605 
URANIUM DIFLUORIDE DIOXIDE 1606 
URANIUM TRIOXIDE MONOHYDRATE 1606 
URANIUM TRIOXIDE DIHYDRATE 1607 
URANIUM DINITRATE DIOXIDE 1607 
URANIUM SULFATE DIOXIDE 1608 
URANIUM SULFIDE 1608 
URANIUM SULFIDE (GAS) 1609 
URANIUM DISULFIDE 1610 
DIURANIUM TRISULFIDE 1611 
URANIUM DISULFATE 1611 
URANIUM SELENIDE 1612 
VANADIUM 1613 
VANADIUM (GAS) 1614 


12 List of chemical symbols and names of substances in the order of tabulation 
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Formula Name Page Name Page 
VB VANADIUM BORIDE 1615 W02.96 TUNGSTEN 2.96-OXIDE 1659 
VB2 VANADIUM DIBORIDE 1616 W083 TUNGSTEN TRIOXIDE 1660 
V3B2 TRIVANADIUM DIBORIDE 1617 WO3'g] TUNGSTEN TRIOXIDE (GAS) 1661 
V3B4 TRIVANADIUM TETRABORIDE 1618 W206[g] DITUNGSTEN HEXAOXIDE (GAS) 1662 
VBr2 VANADIUM DIBROMIDE 1618 W308{g] TRITUNGSTEN OCTAOXIDE 1663 
VBr3 VANADIUM TRIBROMIDE 1619 W309{g] TRITUNGSTEN NONAOXIDE (GAS) 1664 
VBr4{g] VANADIUM TETRABROMIDE (GAS) 1619 W4012{g] TETRATUNGSTEN DODECAOXIDE (GAS) 1665 
VC0.88 VANADIUM 0.88-CARBIDE 1620 Wwoci4 TUNGSTEN TETRACHLORIDE OXIDE 1665 
V2C DIVANADIUM CARBIDE 1621 WOCI4Ig] TUNGSTEN TETRACHLORIDE OXIDE (GAS) 1666 
vcl2 VANADIUM DICHLORIDE 1621 woe2cl2 TUNGSTEN DICHLORIDE DIOXIDE 1666 
VCl2{g] VANADIUM DICHLORIDE (GAS) 1622 WwO2Cl2{g] TUNGSTEN DICHLORIDE DIOXIDE (GAS) 1667 
VCl3 VANADIUM TRICHLORIDE 1622 WOF4 TUNGSTEN TETRAFLUORIDE OXIDE 1667 
VCl4 VANADIUM TETRACHLORIDE 1623 WOF4(g] TUNGSTEN TETRAFLUORIDE OXIDE (GAS) 1668 
VCI4{g] VANADIUM TETRACHLORIDE (GAS) 1623 WO2l2{g] TUNGSTEN DIIODIDE DIOXIDE (GAS) 1668 
VF3 VANADIUM TRIFLUORIDE 1624 WS2 TUNGSTEN DISULFIDE 1669 
VF4 VANADIUM TETRAFLUORIDE 1624 Xe(g] XENON (GAS) 1669 
VF5(g] VANADIUM PENTAFLUORIDE (GAS) 1625 Y YTTRIUM 1670 
vl2 VANADIUM DIIODIDE 1625 Y{g] YTTRIUM (GAS) 1671 
Vi2{g] VANADIUM DIIODIDE (GAS) 1626 YAsO4 YTTRIUM ARSENATE 1672 
VI3 VANADIUM TRIIODIDE 1626 YCI3 YTTRIUM TRICHLORIDE 1672 
VNO.465 VANADIUM 0.465-NITRIDE 1627 YF3 YTTRIUM TRIFLUORIDE 1673 
VN VANADIUM NITRIDE 1628 YI3 YTTRIUM TRIIODIDE 1674 
VO VANADIUM OXIDE 1629 YN YTTRIUM NITRIDE 1674 
VO[g] VANADIUM OXIDE (GAS) 1630 Y203 DIYTTRIUM TRIOXIDE 1675 
VO2{g] VANADIUM DIOXIDE (GAS) 1631 Y2Zr207 DIYTTRIUM DIZIRCONIUM HEPTAOXIDE 1676 
V203 DIVANADIUM TRIOXIDE 1632 Yb YTTERBIUM 1677 
V204 DIVANADIUM TETRAOXIDE 1633 Yb{g] YTTERBIUM (GAS) 1678 
V205 DIVANADIUM PENTAOXIDE 1634 YbCl2 YTTERBIUM DICHLORIDE 1678 
VOCI3 VANADIUM TRICHLORIDE OXIDE 1634 YbCI3 YTTERBIUM TRICHLORIDE 1679 
VOCI3{g] VANADIUM TRICHLORIDE OXIDE (GAS) — 1635 YbCI3{g] YTTERBIUM TRICHLORIDE (GAS) 1679 
W TUNGSTEN 1636 Yb203 DIYTTERBIUM TRIOXIDE 1680 
Wig] TUNGSTEN (GAS) 1638 Zn ZINC 1681 
WBr{g] TUNGSTEN BROMIDE (GAS) 1639 Zn(g] ZINC (GAS) 1682 
WBr5 TUNGSTEN PENTABROMIDE 1640 Zn3As2 ZINC ARSENIDE 1683 
WBr5{g] TUNGSTEN PENTABROMIDE (GAS) 1640 Zn3(As04)2 ZINC ARSENATE 1684 
WBr6 TUNGSTEN HEXABROMIDE 1641 ZnBr2 ZINC BROMIDE 1684 
WBr6{g] TUNGSTEN HEXABROMIDE (GAS) 1641 ZnBr2{g] ZINC BROMIDE (GAS) 1685 
ie TUNGSTEN CARBIDE 1642 ZnC03 ZINC CARBONATE 1685 
W2C DITUNGSTEN CARBIDE 1643 ZnCl2 ZINC CHLORIDE 1686 
W(CO)6 TUNGSTEN HEXACARBONYL 1643 ZnCl2[g] ZINC CHLORIDE (GAS) 1686 
W(CO)6{g] TUNGSTEN HEXACARBONYL (GAS) 1644 ZnF2 ZINC FLUORIDE 1687 
WCl{g] TUNGSTEN CHLORIDE (GAS) 1645 ZnF2{g] ZINC FLUORIDE (GAS) 1688 
WwCl2 TUNGSTEN DICHLORIDE 1646 Znl2 ZINC IODIDE 1688 
WCl2[g] TUNGSTEN DICHLORIDE (GAS) 1646 Znl2(g] ZINC IODIDE (GAS) 1689 
WCl4 TUNGSTEN TETRACHLORIDE 1647 Zn3N2 ZINC NITRIDE 1689 
WCI4{g] TUNGSTEN TETRACHLORIDE (GAS) 1647 Zn0 ZINC OXIDE 1690 
WCI5 TUNGSTEN PENTACHLORIDE 1648 2n30(S04)2 TRIZINC DISULFATE OXIDE 1691 
WCI5{g] TUNGSTEN PENTACHLORIDE (GAS) 1648 ZnSi03 ZINC METASILICATE 1691 
WCI6 TUNGSTEN HEXACHLORIDE 1649 Zn2Si04 ZINC ORTHOSILICATE (WILLEMITE) 1692 
WCI6{g] TUNGSTEN HEXACHLORIDE (GAS) 1650 Zn2Ti04 DIZINC TITANIUM TETRAOXIDE 1693 
W2CI10{g} DITUNGSTEN DECACHLORIDE (GAS) 1651 ZnP2 ZINC DIPHOSPHIDE 1694 
WFig] TUNGSTEN FLUORIDE (GAS) 1652 Zn3P2 TRIZINC DIPHOSPHIDE 1695 
WF6{(g] TUNGSTEN HEXAFLUORIDE (GAS) 1653 Zn3(P04)2 ZINC PHOSPHATE 1696 
WOfg] TUNGSTEN OXIDE (GAS) 1654 ZnS ZINC SULFIDE (WURTZITE) 1697 
woe TUNGSTEN DIOXIDE 1655 ZnS{g] ZINC SULFIDE (GAS) 1698 
WwO2{g] TUNGSTEN DIOXIDE (GAS) 1656 ZnS[S} ZINC SULFIDE (SPHALERITE) 1698 
Ww02.72 TUNGSTEN 2.72-OXIDE 1657 ZnSO4 ZINC SULFATE 1699 
w02.90 TUNGSTEN 2.90-OXIDE 1658 ZnS04*H20 ZINC SULFATE MONOHYDRATE 1699 
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Formula Name 

ZnS04*2H20 ZINC SULFATE DIHYDRATE 
ZnSO4*6H20 ZINC SULFATE HEXAHYDRATE 
ZnS04*7H20 ZINC SULFATE HEPTAHYDRATE 
ZnSe ZINC SELENIDE 

ZnSe(g] ZINC SELENIDE (GAS) 

ZnSe03 ZINC SELENITE 

ZnTe ZINC TELLURIDE 

ZnTe(g| ZINC TELLURIDE (GAS) 

ZnWO04 ZINC TUNGSTATE 

Zr ZIRCONIUM 

Zr{g] ZIRCONIUM (GAS) 

ZrB2 ZIRCONIUM DIBORIDE 

ZrBr(g] ZIRCONIUM MONOBROMIDE (GAS) 
ZrBr2 ZIRCONIUM DIBROMIDE 

ZrBrQ{g] ZIRCONIUM DIBROMIDE (GAS) 
ZrBr3 ZIRCONIUM TRIBROMIDE 

ZrBr3{g] ZIRCONIUM TRIBROMIDE (GAS) 
ZrBr4 ZIRCONIUM TETRABROMIDE 
ZrBr4{g] ZIRCONIUM TETRABROMIDE (GAS) 
2rC ZIRCONIUM CARBIDE 

ZrCl{g] ZIRCONIUM MONOCHLORIDE (GAS) 
ZrCl2 ZIRCONIUM DICHLORIDE 

Z2rCl2{g] ZIRCONIUM DICHLORIDE (GAS) 
ZrC13 ZIRCONIUM TRICHLORIDE 


Z2rCI3[g} 


ZIRCONIUM TRICHLORIDE (GAS) 


Page 


1700 
1700 
1701 
1701 
1702 
1702 
1708 
1708 
1704 
1705 
1707 
1708 
1709 
1710 
1711 
1711 
1712 
1712 
1713 
1714 
1715 
1716 
1717 
Ay 
1718 


Formula Name 

ZrCl4 ZIRCONIUM TETRACHLORIDE 
ZrCl4{g] ZIRCONIUM TETRACHLORIDE (GAS) 
ZrF[g] ZIRCONIUM MONOFLUORIDE (GAS) 
ZrF2 ZIRCONIUM DIFLUORIDE 

ZrF 2g] ZIRCONIUM DIFLUORIDE (GAS) 
ZrF3 ZIRCONIUM TRIFLUORIDE 

ZrF3{g] ZIRCONIUM TRIFLUORIDE (GAS) 
ZrF4 ZIRCONIUM TETRAFLUORIDE 
Z1F4[g] ZIRCONIUM TETRAFLUORIDE (GAS) 
ZrH{g] ZIRCONIUM HYDRIDE (GAS) 

Zr\(g] ZIRCONIUM MONOIODIDE (GAS) 
Zrl2 ZIRCONIUM DIIODIDE 

Zrl2[g] ZIRCONIUM DIIODIDE (GAS) 

Zr3 ZIRCONIUM TRIIODIDE 

Zrl3{g] ZIRCONIUM TRIIODIDE (GAS) 

Zrl4 ZIRCONIUM TETRAIODIDE 

Zrl4{g] ZIRCONIUM TETRAIODIDE (GAS) 
ZN ZIRCONIUM NITRIDE 

ZrO[g] ZIRCONIUM MONOXIDE (GAS) 
Zr02 ZIRCONIUM DIOXIDE 

Zr02{g] ZIRCONIUM DIOXIDE (GAS) 

ZrSi04 ZIRCONIUM ORTHOSILICATE 

ZrS{g] ZIRCONIUM MONOSULFIDE (GAS) 
ZrS2 ZIRCONIUM DISULFIDE 

e-(g] ELECTRON (GAS) 


13 List of chemical symbols of substances according to the 
alphabetical order of elements (modified Hill indexing 


Formula 


Agi 

Ag1{g] 
Ag1Br1 
AgiBr1[g] 
Ag1Br103 
AgIClt 
AgICl1[g] 
AgiCl103 
AgiF1 
AgiF1[g] 
Agi! 
Agtl1{g] 
AgiN103 
AgiP2 
Ag1P3 
Ag2Cr104 
Ag201 
Ag204S1 
Ag204W1 
Ag2S1 
Ag2Se1 
Ag2Te1 
Ag3As104 
Alt 
Al14Ca12033 
Al18B4033 
Alt{g] 
Al1As1 
AltAs104 
AI1B12 
AI1B2 
AI1Br1{g] 
Al1Br3 
AI1Br3{g] 
AltCe103 
AI1Cl1[g] 
Al1CI101 
Al1C1101[g] 
Al1Ci2{g] 
AIICI3 
Al1CI3{g] 
Al1CI3H1206 
AI1CI4K1 
Al1Cl4Nat 
AlICI6K3 
AI1CI6Na3 
AltCot 
AI1F1[g] 
AI1F101[g] 
Al1F2[g] 
AI1F201[g] 
AI1F3 
AI1F3{g] 
AItF4Li1[g] 
AI1F6K3 
AI1F6Li3 
AI1F6Na3 
AI1H24K1020 


system) 
Page Formula Page Formula Page Formula Page 
1 AI1H2Nat07Si2 990 AI2H606 Ye AstH3{g] 83 
2 AI1H3 38 Al2|6(g] 40 Asti3 83 
3 AI1H303 55 Al2La\ 44 As1l3{g] 84 
4 AITH6K1011S2 738 Al2Mg104 869 Asi|n1 702 
4 Al1I3 39 Al2Mn104 903 AstIn104 702 
6 Al1I3{g] 39 Al2Ni104 1069 AstK304 739 
it Al1K104Si1 763 Al2012S3 67 AstLat04 781 
7 Al1K106Si2 763 Al201[g} 46 As1Li304 802 
8 Al1K108S2 738 Al202{g] 47 AstMn1 889 
9 Al1K108Si3 764 Al203 48 AsiMo104 920 
10 AI1K108Si3[A] 764 Al203{C] 49 AstNa3 961 
11 Al1K108Si3[S] 765 Al203{D} 50 AstNa304 961 
11 AILit 44 Al203{K] 51 AsiNi1 1054 
12 AI1Li102 829 Al204Sr1 1428 As101[g] 84 
13 ANLI104Si1 830 Al205Si1 58 As104Rb3 1216 
8 ANLi106Si2 830 Al205Si1[A] 59 As104Re1 1237 
12 ANLi106Si2(B] 831 Al205Si1[S] 60 As104Sc1 1309 
14 AIIN1 42 Al205Ti1 63 AstO4TI1 1559 
16 Al1Na102 986 Al2S3 67 Ast04Y1 1672 
13 AliNat04Si1 987 Al2Se2{g] 69 As1S1[g] 87 
15 AltNa106Si2 988 Al2Se3 69 As1Se1{g] 90 
16 AltNa106Si2[D] 988 Al2Te3 70 AstTe1[g] 91 
3 AliNat08Si3 989 Al2U1 72 As2{g] 78 
17 AliNatO8Si3{A] 989 AI3H2K1012Si3 766 As2Ba308 129 
309 AINi1 42 AI3Nit1 43 As2Be308 165 
52 Al1Ni3 43 AI3Ni2 44 As2Ca308 282 
18 Al101{g] 44 Al3Th1 7\ As2Cd3 358 
19 Al102{g] 45 AISTi1 72 As2Cd308 358 
19 AN04P1 65 AI3U1 73 As2C0308 396 
21 Al1P1 64 Al4B209 52 As2Cr308 420 
20 Al1S1{g] 66 Al4Cat 27 As2Cu308 468 
22 Al1Sb1 68 Al4Ca107 307 As2Fe308 538 
23 AltTe1[g] 70 Al4Ce1 28 As2Hg308 674 
24 Al1Tit 71 Al4Mg2018Si5 57 As2Mg308 848 
384 Al2Ba104 149 Al4U1 73 As2Mn308 889 
29 Al2Ba306 150 AlsCo2 33 As2Ni308 1055 
53 Al2Be104 180 Al6Be1010 181 As2Ni5 1054 
53 Al2Br6[g] 25 Al6013Si2 61 As203 85 
30 Al2Cal 27 Am1 74 As203{A] 85 
30 Al2Ca1H4010Si2 313 Am1[g] 75 As204Ti3 1522 
31 Al2Ca104 306 Ari[g] 76 As205 86 
32 Al2Ca106Si1 310 Ast Ke As208Pb3 1129 
736 Al2Cat08Si2 311 Asi{g] 77 As208Sn3 1394 
958 Al2Ca205 308 Ast Au304 94 As208Sr3 1414 
737 Al2Ca207Sit 312 AstBi104 192 As208Zn3 1684 
959 Al2Ca3H12012 310 As1Br3[g] 79 As2S2 87 
33 Al2Ca3012Si3 312 AsiCl3 80 As2$3 88 
34 Al2Ca306 309 As1Cl3{g] 80 As2Se3 90 
54 Al2Cd104 363 AsiCr104 420 As2Te3 91 
35 Al2Ce1 28 AsiCs304 448 As2Zn3 1683 
55 Al2Clé{g] 32 AstCu3 467 As3{g] 78 
36 Al2F6[g] 38 AstCu304 . 467 As4{g] 79 
aul Al2Fe104 565 As1F3 81 As406{g] 86 
800 AI2H204 56 AsiF3{g] 81 As4S4 88 
737 Al2H204(B} 56 AstF5{g] 82 As4S$4(g] 89 
801 AI2H409Si2 61 AsiFe104 538 As4$4(R] 89 
960 AI2H409Si2[D} 62 AsiGat 588 ASONi11 1055 
S2 739 Al2H409Si2[H} 62 As1Gai04 588 As7Re3 1236 


I-78 Index 


Formula Page Formula 
Aul 92 B1S1{g] 
Aut[g] 93 BITit 
AuiBr1 94 BiV1 
AulCd1 95 B1[GL] 
AulClt 95 B2Be306 
Au1Cl3 96 B2Ca104 
AuiCul 96 B2Ca205 
AuiCu3 97 B2Ca306 
AulF3 97 B2Cr1 
Au1H303 99 B2H6[g] 
Aullt 98 B2Hf1 
Au1S1[g] 100 B2Mg1 
AutSb2 100 B2Mn1 
AulSe1 101 B2Nb1 
Au1Se1[B} 101 B203 
AuiSn1 102 B203(g] 
Au1Sn2 102 B203{GL] 
AuiSn4 103 B204Pb1 
AulTe2 103 B2S3 
Au203 98 B2Tal 
Au2P3 99 B2Tit 
BI 104 B2U1 
B12U1 1583 B2vV1 
B1[g] 105 B2v3 
B1Bri[g] 107 B2Zr1 
B1Br2{g] 108 B3Na105 
B1Br3 108 B3Ni4 
B1Br3{g] 109 B4Ca107 
B1Cl1[g] 114 B4K207 
B1Cl101[g} 125 B4Li207 
B1Cl2[g] 112 B4Mg1 
B1CI3{g] 113 B4Na207 
B1Co1 396 B407Pb1 
B1Co2 397 B4U1 
B1Cr1 421 B43 
BIF1[g] 114 B6Ce1 
BIF2{g] 115 B6K2010 
BIF3{g] 116 B6Li2010 
BiFet 539 B8K2013 
BiFe2 540 Bal 
B1H1[g] 117 Bat|g] 
B1H102 641 Ba1Br2 
B1H102{g] 641 Ba1Br2{g] 
B1H303 642 BatCl1[g] 
B1H303[g] 642 Ba1Cl2 
B1I1[g] 118 Ba1Cl2g] 
~ B112{g] 119 BaiCr104 
B1I3{g] 120 BatF1[g] 
B1K102 740 BatF2 
B1K102{g] 741 BatF2{g] 
BILi102 802 BatH1[g] 
BILi102{g] 803 Ba1H2 
BiMn1 890 Ba1H202 
BiN1 121 BatH202(g] 
BiNat02 962 BalHf103 
BiNa102{g] 963 Batl1{g] 
BINi 1056 Batl2 
BIPt 125 Ba1l2[g} 


Page Formula Page 
126 BaiMo104 146 
1522 Ba1N206 147 
1615 Ba101 148 
106 Ba102 149 
182 Ba103si1 153 
313 BatO3qit 157 
315 Ba103Zr1 159 
316 Bai104S1 161 
424 Ba104U1 158 
117 BalO4W1 162 
664 BalO5Si2 154 
849 BatS1 160 
890 BatTe1 162 
1013 Ba204Si1 155 
122 Ba2O04Ti1 158 
123 Ba208Si3 156 
124 Ba2Sn1 161 
1151 Ba3N2 146 
126 Bet 163 
1445 Be1[g] 164 
1523 Be1Br1{g] 165 
1582 Be1Br2 166 
1616 Be1Br2[g] 166 
1617 Be1Cl1[{g] 168 
1708 Be1Cl2 169 
964 Be1Cl2[g] 170 
1056 Be1F1(g] 172 
314 Be1F2 173 
767 Be1F2(g] 174 
832 Be1F3Li1 803 
849 Be1F3Lit[g] 804 
964 Bel F4Li2 805 
1151 Be1H1{g] 175 
1582 Be1H101[g] 183 
1618 Be1H202 183 
373 BetH202{g] 184 
767 Be1H202{B} 184 
833 Be1H406S1 188 
768 Be1H808S1 189 
127 Be1!1[g] 176 
128 Be1l2 176 
130 Be1I2(g] 177 
131 Be101 179 
134 Be104S1 188 
135 Be1O4W1 189 
136 Be1S1 186 
137 Be1S1{(g] 187 
138 Be2Cl4(g] 171 
139 Be204Si1 185 
140 Be3N2 178 
141 Bil 190 
142 Bi1[g] 191 
151 Bi1Br1[g] 193 
152 Bi1Br3 194 
152 Bit Br3{g] 194 
143 BitCl1{g] 195 
144 Bi1Cl101 202 
145 Bi1Cl3 195 


Formula 


Bit Cl3{g] 
Bi1F1[g] 
Bi1F3 
Bit F3{g] 
Bitl1 
Bit!1[g} 
Bi1I3 
Bit 13[g] 
Bi1K3 
Bi1Mn1 
BitNit 
Bi1U1 
Bi2{g] 
Bi2012S3 
Bi203 
Bi2S3 
Bi2Se3 
Bi2Te3 
Bi2U1 
Bi4U3 
Brig 
BriCat{g] 
BriCst 
BriCs1[g] 
BriCut 
BriCu1[g] 
BriH1{g] 
BrtHg1(g] 
Briln1 
Briln1(g] 
BriK1 
BriK1[g] 
BriLit 
BriLit[g] 
BriMg1[g] 
BriN101{g] 
BriNat 
BriNat{g] 
BriNi1{g] 
Bri01Put 
Br1Pb1[g] 
BriRb1 
Br1Rb1{[g] 
BriSit{g] 
Br1Sr1[g] 
Bri Tit{g] 
BriTit 
BriW1{g] 
BriZri{g] 
Br2 

Br2(g] 
Br2Ca1 
Br2Cat |g] 
Br2Cd1 
Br2Cot 
Br2Cr1 
Br2Cul 
Br2Eut 


Page 


196 
196 
197 
197 
198 
198 
199 
199 
200 
200 
201 
205 
192 
203 
202 
203 
204 
204 
205 
206 
207 
283 
449 
450 
469 
470 
643 
675 
703 
703 
742 
743 
806 
807 
850 
953 
965 
966 
1057 
1208 
1130 
1216 
1217 
1338 
1415 
1524 
1560 
1639 
1709 
207 
208 
284 
285 
359 
397 
422 
470 
526 


13 List of chemical symbols of substances according to the alphabetical order of elements 1-79 
Formula Page Formula Page Formula Page Formula Page 
Br2Eut{g] 526 Br3Pr1 1173 C1AgiN1 5 C1N1Na1[g] 969 
BrFet 541 Br3Pr1{q] 1174 C1Ag203 5 C1N101[g] 936 
Br2Fe1[g] 542 Br3Ptt 1186 C1B4 110 CiN2{g] 269 
Br2Hg1 675 Br3Put 1195 C1Ba103 133 C1Na203 971 
Br2Hg1[g] 676 Br3Ret 1237 C1Be2 167 C1Nb1 1017 
Br2Hg2 676 Br3Sb1 1290 C1Br1[g] 214 CiNb2 1018 
Br2k2Ig] 744 Br3Sb1[g] 1291 C1Br4(g] 215 C1Ni103 1059 
Br2Li2[g] 808 Br3Sct 1309 CiCatN2 287 CINi3 1058 
Br2Mg1 851 Br3Sit[g] 1340 C1Cat03 287 C101[g] 271 
Br2Mg1[g] 852 Br3Tb1[g] 1466 C1Ca103[A] 288 C1018 1g] 277 
Br2Mn1 891 Br3Tit 1525 C1Cd103 359 C102[g] 272 
Br2Mn1{g] 892 Br3Tit{g] 1526 C1CIt[g] 216 C103Pb1 1133 
Br2Na2{g] 967 Br3Tm1[g] 1573 C1CI101[g] 273 C103Rb2 1218 
Br2Nit 1057 Br3U1 1583 C1Cl2{g] 217 C108Sr1 1418 
Br2Nit[g} 1058 Br3V1 1619 C1C01201[g] 274 C103Zn1 1685 
Br201Th1 1513 Br3Zr1 1711 C1CI3{g] 218 C104Pb2 a2 
Br201U1 1602 Br3Zr1{g] 1712 C1Ci4 218 C1S1{g] 278 
Br202U1 1603 Br4Cr1[g] 423 C1Cl4{g] 219 C1S2{g] 279 
Br2Pb1 1131 Br4Fe2(g] 543 C1C0103 398 C1Si1 1342 
Br2Pb1[g] 1132 Br4Ge1{g] 620 C1Cs203 450 C1Tat 1447 
Br2Ptt 1186 Br4Hft 664 C1iCutNt 471 C1Ta2 1448 
Br2S1{g] 1266 Br4Hft[g] 665 C1F1[g] 222 CITil 1528 
Br2S2{g] 1267 Br4Mg2{g] 853 C1F101[g] 275 C1U1 1585 
Br2Se1[g] 1323 Br4Pb1[g] 1133 C1F2[g] 223 C1V2 1621 
Br2Se2(g} 1324 Br4Ptt 1187 C1F201[g] 2/6 C1iW1 1642 
Br2Si1[g] 1339 Br4Sit 1340 C1F3{g] 224 C1W2 1643 
Br2Sn1 1394 Br4Sit[g] 1341 C1F4{g] 225 C1211 1714 
Br2Sr1 1416 Br4Sn1 1395 C1Fe103 544 C1[D] 211 
Br2Sr1[g] 1417 Br4Sni{g] 1395 C1Fe3 544 C2{g] 212 
BraTit 1524 Br4Tet 1481 C1H1[g] 228 C2Bat 132 
Br2Tit[g] 1525 Br4Th1 1496 C1H1CI3{g] 296 C2Cal 286 
Br2V1 1618 Br4Thi{g] 1497 C1HIN1[g] 644 C2Ca1Mg106 288 
Br2Zn1 1684 Br4Tit 1526 C1HIN101{g] 648 C2Ce1 375 
Br2Zn1[g] 1685 Br4Tit[g] 1527 C1H1Na103 979 C2Ci4{g] 220 
Br2Zr1 1710 Br4U1 1584 C1H101[g] 259 C2Cl6(g] 221 
Br2Zr1{g] 1711 Br4U1{g] 1584 C1H2{g] 229 C2Cr3 423 
Br3Cet 374 Br4V1[g] 1619 C1H2Cl2[g} 257 C2F4(g] 226 
Br3Ce1{g] 375 Br4Zr1 1712 C1H201[g] 260 C2F6[g] 227 
Br3Cr1 422 Br4Zr1[g] 1713 C1H202 260 C2H2{g] 232 
Br3Cud/g] 471 Br5Nb1 1014 C1H202{g] 261 C2H201(g] 262 
Br3Dy1[g] 509 Br5Nb1[g] 1014 C1H2S3 267 C2H3CIt[g] 258 
Br3Er1(g] 517 BréTat 1446 CiH3{g] 230 C2H4{g] 233 
Br3Eut 527 Br5Tal[g] 1446 C1H3CI1[g] 257 C2H401[g] 263 
Br3Fet 542 Br5U1 1585 C1H4{g] 231 C2H402 263 
Br3Ga1 589 BroW1 1640 C1H401 261 C2H402{g] 264 
Br3Gd1 608 BroW1{g] 1640 C1H401[g] 262 C2HSCI1{g] 258 
Br3Gd1[g] 609 BréW1 1641 CtHft 666 C2H6{g] 233 
Br3Ho1 692 Br6W1[g] 1641 CiK1N1 745 C2H601 264 
Br3Ho1[g] 693 C0.749Nb1 1015 C1iK1N1[g] 746 C2H601[g] 265 
Br3int 704 C0.877Nb1 1016 C1K203 748 C2K2N2[g] 747 
Br3irt 729 C0.88Put 1196 C1Li203 809 C2Mg1 854 
Br3Lat 781 C0.88V1 1620 CiMg103 855 C2N2{g] 270 
Br3Lat{g] 782 C1 209 C1iMn103 894 C2N2Na2[g] 970 
Br3Ndt 1036 C1.94Th1 1498 CiMn3 892 C2Put 1197 
Br3Nd1{g] 1037 C1.94U1 1586 C1Mo1 920 C2Sm1 1387 
Br301P1[g] 1120 C10H22 259 C1Mo2 921 C2Sr1 1418 
Br301U1 1603 C10H22[9} 256 CiN1[g] 268 C3{g] 213 
Br3P1[g] 1108 C1[g] 210 CiNtNat 968 C3Al4 26 


1-80 


Formula 


C3Ce2 
C3Cr7 
C3H4\g] 
C3HA4[PY][g] 
C3H6[g] 
C3H601 
C3H601{g] 
C3H6!P]|g] 
C3H8{g] 
C3Mg2 
C3Mn7 
C3Pu2 
C3U2 
C4H10[g} 
C4H6{g] 
C4H8[g] 
C4H8}II[] 
C4Mn15 
C4Ni104{g} 
C5Fe105 
C5Fe105/g] 
C5H10[g} 
C5H12[g} 
C5H8(g] 
CSH8[P [9] 
C6Cr106 
C6Cr23 
C6H10 
C6H10[g] 
C6H12 
C6H12[g] 
C6H12[M] 
C6H12[M][g} 
C6H14 
C6H14(g] 
C6H6 
C6HE{g] 
C6H601 
C6H601[g] 
C6Mo106 
C6Mo106[g} 
Cé606W1 
C606W1{g] 
C7H14 
C7H14{g] 

_ C7H14{M] 
C7H14(MI[g] 
C7H16 
C7H16[g} 


C8H10(E][g] 
C8H14ig} 
C8H16 
C8H16(g} 


Index 


Page Formula Page Formula 
376 C8H18 253 CaiTe1 
424 C8H18(g] 293 CaiZn1 
234 C9H16[g] 204 CaiZn2 
234 C9H20 254 Ca2Fe205 
235 C9H20{g] 255 Ca2H2.3205.16Si1 
265 Cal 280 Ca2H2Mg5024Si8 
266 Cat[g] 281 Ca2H5010.5Si3 
235 CaiCl1[g] 289 Ca2Mgt07Si2 
236 CaiCl2 290 Ca204Sit 
855 Cal Cl2{g] 291 Ca204Si1[B] 
893 CaiCl201 316 Ca207P2 
1198 Ca1F1{g] 292 Ca207V2 
1587 Ca1F2 293 Ca2Pb1 
238 Cal F2{g] 294 Ca2sit 
236 CaiFe204 317 Ca2Sn1 
237 Ca1H1[g] 295 Ca3H6010Si2 
237 CatH101{g] 318 Ca3Mg108si2 
893 Ca1H103.5S1 348 Ca3N2 
1059 Ca1H104.5S1 348 Ca305Si1 
545 CatH104P1 297 Ca306W1 
545 CatH2 296 Ca307Si2 
239 Cat1H202 319 Ca307Ti2 
240 Ca1H4N208 302 Ca308P2 
238 Ca1H406S1 349 Ca308V2 
239 Ca1H407Si2 329 Ca3P2 
425 CaiH506P1 297 Ca3Sb2 
425 Ca1H6N209 303 Ca4H3011.5Si3 
241 Ca1H8N2010 303 Ca4010Ti3 
242 CatHf103 319 Ca5H11022.5Si6 
242 Ca1l1[g] 298 Ca5H21027.5Si6 
243 Catl2 299 Ca5H6020Si6 
243 Cat l2[g] 300 Ca6H2019Si6 
244 CaiMg102 320 Cd1 
244 CaiMg104Sit 321 Cd11U1 
245 CaiMg106Si2 322 Cd1[g] 
240 CaiMg2 300 Cd1Cl2 
244 CaiMo104 301 Cd1F2 
266 CaiN206 302 Cd1Ga204 
267 Cai01 304 Cd1H202 
921 Ca101{g] 305 C112 
922 Ca102 306 Cd101 
1643 Ca103S1 346 Cd101[g] 
1644 Ca103Si1 325 Cd103Se1 
246 Ca103Si1[B} 326 Cd108Si1 
247 CalOsTit 334 Cd108Ti1 
247 Ca103Zr1 339 Cd104S1 
248 Cai04S1 347 Cd104W1 
248 Ca104U1 338 Cd1S1 
249 Ca104W1 355 Cd1S1[g] 
245 CalO5Si1Ti1 337 Cd1Sb1 
246 Ca106V2 353 Cd1Set 
249 Ca1Pb1 343 Cd1Te1 
250 CaiS1 344 Cel 
250 Ca1Si{g] 345 Ce1[g] 
251 CalSet 350 Ce1Cl3 
251 CalSi 350 Ce1CI3{g] 
252 Ca1Si2 351 Ce1Cr103 
252 CaiSnt 352 Ce1F3 


Page Formula 
353 Ce1F3{g] 
356 CetH2 
356 Ce1l3 
317 Ce1I3{g] 
330 CeiMg1 
324 CeiNt 
330 Ce102 
323 Ce1S1 
327 Ce1Tet{(g] 
328 Ce201283 
341 Ce203 
354 Ce2$3 
343 Ce3$4 
351 ClHOW2Ig] 
O52 Clg] 

331 Cl1Cot{g] 
324 CliCs1 

301 Cl1Cs1[g] 
328 CliCut 

355 CliCut{g] 
329 Cl1D1[g] 
335 CIF 1{g] 
342 CI1F3{g] 
354 Cl1Fet |g] 
340 CliFe101 
349 Cl1Gat{g] 
331 Ci1Gd101 
336 Cl1Ge1{g] 
332 CI1H1[g] 
333 Cl1HiMg101 
332 CI1H4N1 
333 CI1H4N104 
397 Cl1Hg1[g] 
370 Cliln4 

357 Cl1In1[g] 
360 Cl1K1 

361 Cl1K1[g] 
364 Cl1K104 
364 CliLat01 
362 CIILi1 

362 CI1Li1[g} 
363 CHILI101{g] 
369 CIILI104 
365 Cl1Mg1[g] 
365 ClIN101{g] 
367 ClIN102[g] 
370 CliNat 

366 CliNat{[g] 
366 CliNat04 
368 CliNb102 
368 CliNd101 
369 CIINi1[g] 
371 Cl101[g} 
372 Ci101Put 
376 Cl101Sb1 
377 CHOATI1[g] 
384 Cl101U1 
378 Cl102Tat 


13 List of chemical symbols of substances according to the alphabetical order of elements 1-81 
Formula Page Formula Page Formula Page Formula Page 
CI1Pb1[g] 1134 Cl2Pb1 1135 Cl3irt 729 Cl4Pb1[g] 1137 
Cl1Rb1 1219 Cl2Pb1[g] 1136 Ci3Lat 783 CI4Pt1 1188 
CI1Rb1{g] 1220 Cl2Pd1 1167 Ci3La1{g] 784 Cl4Ru1[g] 1253 
Cl1S1[g] 1268 ClaPtt 1187 CI3Nb1 1020 Cl4Se1 1325 
Cl1S2{g] 1270 Cl2Rb2{g] 1221 CI3Nb101 1030 CI4Si1[g] 1346 
Cl1Sb1[g] 1291 Cl2Rh1[g} 1246 CI3Nb101[g} 1031 Cl4Sn1 1397 
Cl1Si1[g] 1343 Cl2S1[g] 1269 CI3Nd1 1038 Cl4Sn1[g] 1398 
Cl1Sn1[g] 1396 Cl2S2 1270 CI3Nd1[g] 1039 Cl4Tat 1451 
Cl1Sr1{g] 1419 Cl2S2[g] 1271 CI3Np1 1088 Cl4Tat |g] 1452 
Cl1Tat{g] 1449 Cl2Se1{g} 1325 CI301P1 1120 Cl4Tet 1482 
CIITi1[g] 1529 Cl2Se2 1326 CI301P1[g] 1121 Cl4Tet[g] 1483 
CHTH 1560 Cl2Se2[g] 1326 Cl301Tat 1461 Cl4Tht 1499 
CIITI1[g] 1561 Cl2Sit[g] 1344 CI301Tat[g] 1461 Cl4Th1[g] 1500 
CliW1[g] 1645 Cl2Sm1 1387 Cl301U1 1605 Cl4Tit 1532 
Cl1Zr1[g] 1715 Cl2Sn1 1396 CI301V1 1634 Cl4Ti1[g] 1533 
Cl2.33Nb1 1019 Cl2Sn1[g] 1397 CI301V1[g] 1635 CI4U1 1589 
Cl2.5Tat 1450 ClaSri 1420 CI3P1[g] 1109 Cl4U1[g} 1590 
Cl2.67Nb1 1019 Cl2Sr1[g] 1421 CI3Pr1 1175 Cl4V1 1623 
Cle{g} 389 Cl2Tat |g] 1449 CI3Pr1[g] 1176 Cl4V1[g] 1623 
Cl2Co1 399 Cl2Te1 |g] 1482 CI3PH1 1188 Cl4w1 1647 
Cl2Co1[g] 400 CclaTit 1530 Cl3Put 1199 Cl4W1[g] 1647 
Cl2Cr1 426 Cl2Ti1[g] 1531 Cl3Ret 1238 Cl4Zr1 1718 
Cl2Cr1 02g] 437 Cl2Tl2{g] 1562 CI3Rh1 1246 Cl4Zr1[g] 1719 
Cl2Cs2{g] 453 cl2v1 1621 CI3Rh1[g] 1247 CI5Nb1 1022 
Cl2Cul 473 Cl2V1[g] 1622 Cl3Rut 1252 CI5Nb 1g] 1022 
Cl2Fet 547 ClaW1 1646 CI3Rut{g] 1252 CI5P1[g] 1110 
Cl2Fe1[g] 548 Cl2W1[g] 1646 Cl3Sb1 1292 Cl5Sb1[g] 1293 
Cl2Ga1{g} 590 Cl2Yb1 1678 Cl3Sb1{g] 1292 CléTat 1452 
Cl2Ge1 |g] 621 Cl2Zn1 1686 Cl3Sct 1310 Cl5Tat{g] 1453 
CI2Hf1[g] 667 Cl2Zn1[g] 1686 CI3Sit[g] 1345 CI5U1 1590 
Cl2Hg1 677 Cl22r1 1716 Cl3Sm1 1388 CI5U1{g] 1591 
Cl2H91{g] 678 Cl2Zr1 {g] 1717 Ci3Tat 1450 CISW1 1648 
Cl2Hg2 678 Cl3.13Nb1 1020 Cl3Tat[g] 1451 CISW1[g] 1648 
Cl2in1 705 CI3Co1[g] 401 CI3Tb1 1467 Cl6Fe2[g] 551 
Cl2in1[g] 706 CI3Cr1 426 CI3Tb1[g} 1468 Cl6Ga2[q] 592 
Cl2k2{g] 751 Ci3Cu3{g] 474 CI3Tit 1531 Cl6In2{g] 708 
Cl2Li2{g] 812 Cl3Dy1 509 CI3Ti1[g] 1532 Cl6U1 1591 
Cl2Mg1 857 Cl3Dy1{g] 510 CISTI 1561 CI6U1{g] 1592 
Cl2Mg1[g] 858 Cl3Dy1H1206 510 Cl3Tm1 1573 CleW1 1649 
Cl2Mn1 894 CI3Er1 518 Cl3Tm1[g] 1574 Cl6W1[g] 1650 
Cl2Mn1{g] 895 CI3Er1[g] 519 CI3U1 1588 Cot 394 
Cl2Mo102 928 CISEr1H1206 519 Ci3V1 1622 Cot[g] 395 
Cl2Mo102{g] 928 CI3Eut 527 CI3Y1 1672 CoiCr204 407 
Cl2Na2{g] 974 CI3Eu1[g] 528 CI3Yb1 1679 CotF2 403 
Cl2Nb1 1018 Cl3Eut1H1206 528 CI3Yb1[g] 1679 Co1F2{g] 404 
Cl2Nb101 1030 Cl3Fe1 548 Ci3zr1 1717 CotF3 404 
Cl2Ni1 1061 Cl3Fe1 |g] 549 CI3Zr1[g] 1718 CotFe204 408 
Cl2Nit[g] 1062 Cl3Gat 590 Cl4Co2Ig] 402 CotH202 408 
Cl2Np101 1091 Cl3Ga1{g] 591 Cl4Cr1[g] 427 Cotl2 405 
Cl201{g} 393 Cl3Gd1 610 Cl4Fe2{g] 550 Co101 406 
Cl201S1[g} 1284 Cl3Gd1[g] 611 Cl4Ge1[g] 623 Co103Se1 416 
Cl201Th1 1513 Ci3Ge1[g} 622 CI4Hf1 668 Co108Ti1 410 
Cl201Tit[g] 1552 CI3H12H0106 695 CI4HA(g] 669 Co104S1 414 
cl201U1 1604 CISHf1[g] 668 Cl4No1 1021 Co104W1 417 
1202S 1[g} 1284 CI3Ho1 694 CI4Nb1[g] 1021 Co1P1 411 
cl202U1 1605 CI3Ho1{g] 695 Cl4Not 1088 Co1P3 412 
cl202W1 1666 Cl3in4 706 Cl401W1 1665 Co1S0.89 413 
Cl202W 1g] 1667 Ci3in1{g} 707 Cl401W1{g] 1666 Co1S2 413 


I-82 


Formula 


Co1Sb0.98 
Co1Sb2 
Co1Sb3 
Co1Sn1 
Co204Si1 
Co204Ti1 
Co2P1 
Co3N1 
C0304 
Co3S4 

Cri 

Crifg] 
CriF2 
CriF3 
CriF4 
Cril2 
CrI3 
CrK204 
CriNt 
CriNal02 
CriNa204 
Cr101{g] 
Cri02 
Cr102[g] 
Cr103 
Cr103{g] 
CriS1 
Cr1$1.17 
CriSit 
CrSi2 
Cr2Fe104 
Cr2Mg104 
Cr2N1 
Cr2Nb1 
Cr2Ni104 
Cr2012S3 
Cr203 
Cr2Tat 
Cr3sit 
Cr5Si3 
Cs1 
Csi[g] 
CstF1 
Cs1F1[g] 
Cst1H101 
Cs1H101{g] 
~ Csi it 
Cs1I1[g] 
Cs101[g] 
Cs102 
Cs2Ig] 
Cs2F2{g] 
Cs2H202[g] 
Cs201 
Cs201{g] 
Cs203 
Cs204S1 
Cul 


Index 


Page 


415 
415 
416 
417 
409 
41} 
412 
405 
407 
414 
418 
419 
427 
428 
428 
429 
429 
792 
430 
440 
975 
432 
433 
433 
434 
435 
444 
442 
443 
443 
438 
439 
430 
431 
440 
44? 
436 
446 
444 
445 
446 
447 
454 
455 
461 
462 
457 
458 
459 
459 
448 
456 
463 
460 
460 
461 
464 
465 


Formula Page Formula Page Formula Page 
Cut[g] 466 Er F3{g] 521 F2Mn1 896 
CulF1 474 Er1|3{g] 522 F2Mn1{g] 896 
CutF1[g] 475 Er203 523 F2Na2{g] 978 
CutF2 476 Eut 524 F2Ni1 1064 
CutF2[g] 477 Eu1[g] 525 F2Ni1[g] 1065 
Cu1Fe102 486 EulF3 529 F201[g] 1096 
CulFe1S2 478 EutF3{g] 530 F201S1[g] 1285 
CulFe204 487 EutSt 532 F201Sit{(g] 1360 
Cu1H1009S1 494 Eu1S1{(g] 533 F201Th1 1514 
Cu1H202 487 Eu203 530 F201Ti1(g] 1554 
Cu1H205S1 493 Eu203(M] 531 F202S1(g] 1286 
CutH607S1 493 F10S2[g] 1278 F202U1 1606 
Cutlt 480 F1[g] 534 F2Pb1 1139 
Cutlt{g] 481 F1Ga{g] 593 F2Pb1[g] 1140 
CuiMg2 482 F1Ge1{g] 624 F2Pd1 1167 
CuiMo104 483 F1H1{(g] 646 F2Rb2{g] 1224 
Cu101 483 F1Hg1{(g] 679 F2S1{g] 1272 
Cut01[g} 484 F1In4[g} 709 F2S2{g] 1277 
Cu103Se1 496 F1K1 753 F2Se1[g] 1328 
Cu104S1 492 F1K1[g] 754 F2Si1{g] 1348 
CuiP2 488 F1Li1 815 F2Sn1 1399 
Cu1S1 489 F1Li1[g] 816 F2Sn1{g] 1399 
Cu1S1{g] 490 F1Li101[g] 819 F2Sr1 1422 
Cu1Se1 495 F1Mg1{g] 859 F2Te1[g] 1485 
CulTet 496 FIN101{g] 956 F2Th1[g] 1501 
Cu2Mg1 482 FiNat 976 F2Ti1{g] 1535 
Cu201 485 FiNa‘|(g] 977 F2TI2{g] 1564 
Cu204S1 492 F1Ni1[g] 1063 F2Zn1 1687 
Cu205S1 488 F101Put 1209 F2Zn1[g] 1688 
Cu2S1 491 F101Sm1 1390 F2Zr1 1721 
Cu2Sb1 494 F1OITi1[g] 1553 F2Zr1[g] 1722 
Cu2Se1[B] 495 F1Pb1[g 1138 F3Fet 553 
Cu2Te1 497 F1Rb1 1222 F3Fe1[g] 554 
Cusl3ig] 481 F1Rb1{(g] 1223 F3Ga1 595 
CusP1 489 F1S1[g] 1271 F3Ga1{g] 596 
Cu5Fe1S4 479 F1Sb1[g 1293 F3Gd1 612 
D1{g] 498 F1Se1[g 1327 F3Gd1[g] 613 
D1F1{g] 501 FASit[g 1347 F3Ge1[g] 626 
D1H{{g] 502 F1Sn1{[g 1398 F3Hot 696 
D1H101{g} 652 F1Te1[g] 1484 F3Ho1[g] 697 
DIN1[g] 937 FITi1[g] 1534 F3int 711 
D101{g] 1095 FATIH 1562 F3int{g] 712 
D1S1{g] 505 FITII[g 1563 F3Lat 785 
D2{9] 499 F1W1[g} 1652 F3La1{g] 786 
D2N1{g] 938 F1Zr1[g} 1720 FSLi3[g] 818 
D201 503 F2(g] 535 F3Mn1 897 
D201[g} 504 F2Fet 552 F3Nd1 1040 
D2S1{g] 506 F2Fe1(g] 553 F3Nd1[g] 1041 
D3N1{g] 939 F2Ga1[g] 594 F3Np1 1089 
Dy1 507 F2Ge1[g] 625 F3P1[g] 1111 
Dy1[g] 508 F2Hg1 679 F3Pr1 1177 
Dy1F3 511 F2Hg1[(g] 680 F3Pr1[g] 1178 
Dy1F3{g] 512 F2Hg2 680 F3Pul 1200 
Dy113{g} 513 F2in1{g] 710 F3S1[g] 1273 
Dy203 514 F2K2{g] 759 F3Sb1 1294 
Er 515 F2Li2[g] 817 F3Sb1[g] 1294 
Er1(g] 516 F2Mg1 860 F3Sct 1311 
Er1F3 520 F2Mg1[g] 861 F3Sc1[g] 1312 


13 List of chemical symbols of substances according to the alphabetical order of elements 1-83 
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F3Si1[g] 1349 Fe0.94701 560 Ga2S3 602 H2K104P1 757 
F3Th1[g] 1502 Fe4 536 Ga2Se3 604 H2K202[g] 771 
FSTit 1535 Fet|g] 537 Ga2Te3 605 H2Lat 786 
F3Tit[g} 1536 FetH202 566 Gd1 606 H2Li202[g] 836 
F3Tm1 1575 Fe1H303 566 Gd1[g] 607 H2Mg1 862 
F38Tm1[g] 1576 Fetl2 555 Gd113 614 H2Mg102 871 
F3U1 1592 Fe1l2{g] 596 Gd13{g] 615 H2Mg3012Si4 874 
F3V1 1624 FeiLi102 833 Gd203 616 H2Mg7024Si8 875 
F3Y1 1673 Fe1Mo104 558 Gd203[M] 617 H2N1{g] 941 
F3Zr1 1722 FetNa102 569 Get 618 H2Na202{g] 992 
F3Zr1[g] 1723 Fe101 561 Get |g] 619 H2Ndt 1041 
F4.25U1 1594 Fe101{g] 562 Ge1H4{g} 628 H2Np104 1091 
F4.5U1 1594 Fe103Sit 570 Get 4g] 628 H201 649 
F4Ge1[g] 627 Fe1O3Tit 572 Ge1Mg2 629 H201[g] 650 
F4Hf1 669 Fe104S1 578 GeiNi2 629 H202 651 
FAH [9] 670 Fe104V2 574 Ge101[g] 630 H202[9] 651 
F4Mg2[9] 862 Fe104W1 585 Ge102 631 H202Sr1 1430 
F401W1 1667 Fe106V2 584 Ge1P1 632 H202Sr1[g] 1431 
F401W1[g} 1668 Fe1S1 576 Ge1S1 6§32 H204S1 656 
F4Pb1[g] 1144 Fe1S1[g] 577 Ge1S1[g] 633 H204S1(g} 656 
F4Pul 1201 Fe1S2 578 Ge1S2 634 H204U1 1606 
F4S1[9] 1274 Fe1Se0.96 579 Ge1Se1 634 H204W1 658 
F4Se1[g] 1329 FeiSit 580 Ge1Se1[g] 635 H204W1[g] 659 
F4Si1[g] 1350 FetSi2 580 Ge1Se2 635 H205S1Zn1 1699 
F4Te1[g] 1486 Fe1Si2.33 581 GetTe1 636 H2Pr1 1178 
F4Th1 1503 Fe1Te0.9 582 Ge1U1 636 H2Put 1202 
F4Th1[g] 1504 FeiTe2 582 Ge2U1 637 H2S1[g] 655 
F4Ti 1536 FetTit 583 Ge3ut 637 H2S2[g] 655 
FATi1(g] 1537 Fe2H204 567 Ge3U5 638 H2Se1[g} 657 
F4U1 1593 Fe2l4{g] 557 Ge5U3 638 H2Sr1 1423 
F4U1[g] 1593 Fe2Mg104 567 H12010S1Zn1 1700 H2Te1[g] 658 
F4V4 1624 Fe2Mn104 568 H14011S1Zn1 1701 H2Th1 1504 
F4Zr1 1724 Fe2Nb1 1024 H1[g] 639 H2Ti1 1538 
F4Zr1[g] 1725 Fe2Ni104 570 H1Hg1[g} 681 H3N1[g] 942 
FONb1 1023 Fe201283 579 H111[g] 647 H304P1 653 
F5Nb1[g] 1023 Fe203 563 H1K1 755 H3P1[g] 1113 
F5P1[g] 1112 Fe204Si1 571 H1K1{g] 756 H3Pu1 1203 
F5Ru1 1253 Fe204Ti1 573 H1K101 769 H3Sb1(g] 1295 
F5S1[g] 1275 Fe204Zn1 574 H1K101[g] 770 H3U1[B} 1597 
F5Se1[g] 1330 Fe2Tat 581 H1K204P1 757 H4l1N4 944 
F5Tat 1453 Fe2U1 584 Hi Lit 820 H4Mg309Si2 874 
F5Tal[g] 1454 Fe3Mo2 558 H1Lii{g] 821 HAN2{g] 943 
F5Te1[9] 1487 Fe304 564 H1Li101 834 H405U1 1607 
F5U1 1595 Fe4N1 559 H1Li101[g] 835 H406S1Zn1 1700 
F5U1[g] 1595 Gal 586 HiMg101{g] 870 H4Si1[g] 1352 
F5V1[g] 1625 Ga1[g] 587 HiN1[g] 940 H4Sn1[g} 1400 
F6lr1[g] 730 Gail3 596 H1N103{g] 649 H6Si2(g] 1352 
F6Np1 1089 GaiNt 597 HiNa1 978 H8N204S1 945 
F6Np1{g] 1090 Ga101[g] 598 HiNat[g] 979 He1[g] 660 
F6Put 1201 GaiP1 601 H1iNa101 990 Hf1 661 
F6Pul[g] 1202 GaiS1 601 H1Na101{g] 991 Hf1{g] 663 
F6S1[g] 1276 Ga1Sb1 603 H101[g] 1097 Hf114 670 
F6Se1[g] 1331 Ga1Se1 603 H101Sr1{g] 1429 Hf114/g] 671 
F6Te1[g} 1488 GaiTe1 605 H1Pb1[g] 1142 HfiN4 671 
F6Ut 1596 Ga2012Se3 604 H1S1[g} 654 Hf102 672 
F6U1[g] 1596 Ga201[g] 599 H1Si1[g] 1351 Hf103Sr1 673 
F6W1[g] 1653 Ga203 600 H1Zr1[g] 1726 Hg1 673 
Fe0,877S1 575 Ga2S1[g] 602° H2{g] 640 Hg1[g] 674 
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Hg111[g] 682 2Ti1 1539 In2012S3 
Hg112 682 2Ti1[g] 1540 In201[g] 
Hg1l2{g] 683 l2V1 1625 In203 
Hg101 684 2V1[g] 1626 In2S3 
Hg101{g} 684 2Znt 1688 In2Se3 
Hg103Se1 688 I2Zn1[g] 1689 In2Tet 
Hg104S1 686 2Zr1 1728 In2Te3 
Hg1S1 685 2Zr1(g] 1729 In5S6 
Hg1S1{g] 685 3int 714 Ir 
Hg1Se1 687 3ini{g] 715 Ir1[g] 
Hg1Se1{g] 687 3Lat 787 102 
HgiTet 688 3Lai[g] 788 Ir102{g} 
HgiTe1[g] 689 3Ndt 1042 Ir103{g] 
Hg2l2 683 3Nd1[g] 1043 Ir1S2 
Hg204S1 686 3P1[g] 1113 283 
Hot 690 3Pr1 1179 K1 
Ho1{g] 691 I3Pr1[g} 1180 K1[g] 
Ho203 697 3Pul 1203 K1N103 
\[g] 698 I3Sb1 1295 K101[g] 
{Int 712 3b1[g] 1296 K102 
1In1[g] 713 3Si1[g] 1355 K2{g 
ila 730 sTit 1540 K201 
1K1 758 STit{g] 1541 K202 
1K1[g] 759 3Tm1[g] 1577 K203S1 
{Lit 822 3U1 1597 K203Si1 
ILit[g] 823 3V1 1626 K204S1 
1Mg1[g] 863 3Y1 1674 K205Si2 
{Nat 980 3211 1729 K209Si4 
INiq[g] 1066 32r1[g] 1730 K2S1 
101Put 1210 4Pb1[g] 1146 K304P1 
1Pb1[g] 1143 4Ph2{g] 1146 Kr1[g] 
1Rb1 1225 APH 1189 Lat 
1Rb1[g] 1226 4Si1 1355 Lat[g] 
1Sit[g] 1353 4Si1[g] 1356 LaiMg1 
1Ti1[g] 1539 l4Sn1 1401 LaiNt 
TH 1565 l4Sn1{g] 1402 LaiS1 
HTH[g] 1566 l4Sn2{g] 1402 LaiSet 
11Zr1[g] 1727 l4Th1 1505 LatSe1{g] 
I2 699 l4Th1{g] 1506 La203 
I2(g] 699 l4Ti1 1541 La2S3 
I2In1[g] 714 l4Ti1[g] 1542 La2Se3 
lal 731 l4U1 1598 La2Te3 
I2K2{g] 760 l4U1[g] 1598 Lit 
2Li2{g] 824 4241 1730 Lit[g] 
[2Mg1 864 4Zr1{g] 1731 Li101[g] 
_ l2Mgi{g] 865 SNb1 1024 Li2{g] 
[2Mn1 897 I5Tat 1454 Li201 
Nit 1066 I5Tat{g] 1455 Li201[g] 
I201Th1 1514 nt 700 Li202 
I202W1[g] 1668 In1[g] 701 Li202[9] 
I2Pb1 1144 IntN4 715 Li203Si1 
I2Pb1[9] 1145 IntP1 718 Li2O3Ti1 
I2Pd1 1168 IntS1 719 Li203Zr1 
I2Si1[g] 1354 IntS 1g} 720 Li204S1 
I2Sn1 1400 IntSb1 722 Li205Si2 
I2Sn1[g] 1401 IntSet 723 Li2S1 
2Sr1 1424 IntSet{g] 724 Li2Se1 
I25r1[g] 1425 IniTet 725 Li2Te1 


Page Formula Page 
722 Li3N1 824 
716 Li404Si1 839 
717 Lu1 844 
721 Lu1{g] 845 
724 Lu203 846 
725 Mg1 847 
726 Mg1[g] 848 
721 Mg1Mo104 865 
727 Mg1N206 866 
728 Mg1Ni2 867 
731 Mg101 868 
732 Mg103Se1 883 
733 Mg103Si1 872 
733 Mg108Ti1 876 
734 Mg104S1 882 
734 Mg104W1 886 
735 Mg1O5Ti2 877 
760 Mg106V2 885 
761 Mg1S1 880 
761 Mg1S1{g} 881 
736 Mg1Se1 882 
762 MgiTet 884 
762 Mg204Si1 873 
776 Mg204Tit 878 
772 Mg207V2 885 
777 Mg2Pb1 879 
773 Mg2Sit 883 
774 Mg2Th1 884 
775 Mg3N2 866 
774 Mg308P2 879 
778 Mn1 887 
779 Mn1{g] 888 
780 Mn1Mo104 898 
788 Mn101 900 
789 Mn102 901 
791 Mn103Si1 904 
793 Mn103Tit 906 
794 Mn104S1 910 
790 Mn104W1 916 
792 Mn1P1 907 
795 Mn1P3 907 
796 Mn1S1 909 
797 Mn1S2 909 
798 Mn1Sb1 910 
825 Mn1Se1 911 
799 Mn1Sit 912 
826 Mn1Sit.7 913 
827 Mn1Sn2 914 
827 Mn1Te1 915 
828 Mn1Te2 915 
837 Mn203 901 
840 Mn204Si1 905 
841 Mn204Tit 906 
842 Mn2P1 908 
838 Mn2Sb1 911 
841 Mn304 902 
842 Mn3sit 913 
843 Mn4nt 898 
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Mn5N2 899 Na1Te3 1005 NitSi1 1080 020s1 1101 
MndSi3 914 Na2{g] 958 Ni1Te1.1 1082 02P1{g] 1116 
Mo1 917 Na201 984 NitTi1 1083 O2Pb1 1150 
Mo1{g] 919 Na2Q2 985 NitTi2 1083 O2Pr1 1181 
Mo1Na204 981 Na203S1 1002 Ni204Si1 1070 O2Pt1[g] 1189 
Mo101{g] 923 Na203Si1 993 Ni2P1 1071 O2Put 1206 
Mo102 924 Na208Tit 996 Ni3P1 1072 O2Rb1 1227 
Mo102{g] 925 Na204S1 1003 Ni3S2 1076 O2Ret 1238 
Mo103 926 Na204S}1 [III] 1004 Ni3S4 1076 O2Rh1{g] 1247 
Mo103{g] 927 Na204W1 1009 Ni3Sn4 1081 O2Ru1 1254 
Mo104Pb1 1147 Na205Si2 994 Ni3Sn2 1082 02S1[g] 1281 
Mo104Sr1 1426 Na2OsTi2 997 NisTit 1084 02Se1 1332 
Mo1S2 929 Na207Ti3 998 Ni5P2 1072 02Se1[g] 1333 
Mo1$3 929 Na2st 999 Ni7Si13 1081 O2Si1 1359 
Mo1Si2 931 Na2S2 1000 Np1 1085 O2Si1[CR] 1360 
Mo2N1 922 Na2$3 1000 Np1{g] 1087 02Sn1 1404 
Mo2$3 930 Na2s4 1001 Np102 1090 02Sr1 1428 
Mossit 932 Na2Tet 1006 01.72Tb1 1468 02Tal{g] 1459 
ModSi3 933 Na304P1 998 01.81Tb1 1469 02Tb1 1469 
N0.465V1 1627 Na304V1 1008 01.83Pr1 1180 O2Tc! 1477 
N1{g] 934 Na404Si1 995 O10P4 1118 O2Te1 1490 
N1Na102 982 Na407V2 1008 O10P4{g] 1119 02Te1[g] 1491 
N1Na103 982 Na607Si2 995 010Sr4Ti3 1435 O2Te2{g] 1492 
NiNb1 1025 Nb1 1010 012Pr7 1182 O2Th1 1511 
N1Nb2 1026 Nb1{g] 1012 012S3Sb2 1304 O2Th1{[g] 1512 
N101{g] 946 Nb101 1027 O12W4Ig] 1665 O2Ti1 1546 
N102[g] 947 Nb102 1028 O1[g] 1092 O2Ti[A] 1547 
N103{g] 948 Nb1Si2 1032 O1P1{g] 1115 02U1 1600 
N1P1[g] 1114 Nb205 1029 O1Pb1 1148 02V1[g] 1631 
N1Put 1204 Nb5Si3 1033 O1Pb1[g] 1149 O2W1 1655 
N1S1[g] 1279 Nd1 1034 O1Pb1[R] 1149 O2W1{g] 1656 
N1Sct 1313 Nd1[g] 1035 O1Pd1 1168 022r1 1734 
NiTat 1456 Nd1S1 1045 O1Put 1205 022r1{g] 1735 
NiTa2 1457 Nd1Se1 1047 O1Rb2 1228 O3{g] 1094 
N1Th1 1507 NdiTet 1049 01S1{g] 1280 O3Pb1Se1 1162 
N1Ti1 1543 Nd2012S3 1046 0182{g] 1283 O3Pb1Si1 1154 
N1U1 1599 Nd203 1044 01Sb1[g] 1296 O3Pb1Tit 1157 
N1V1 1628 Nd2072r2 1045 01Se1[g] 1332 O3Pr2 1181 
N1Y1 1674 Nd2$3 1046 01Si1[g] 1358 O3Pu2 1207 
N1Zr1 1732 Nd2Se3 1048 O1Sn1 1403 O3Pu2[B] 1208 
N2{g] 935 Nd2Te3 1050 01Sn1[g] 1403 O3Rb2Si1 1229 
N201{g] 949 Net[g] 1051 O1Sr 1427 O3Ret 1239 
N201Th2 1509 Nit 1052 O1Tal{g] 1458 O3Rh2 1248 
N203{g} 950 Nit{g] 1053 O1Te1[g] 1489 O3Ru1{g] 1254 
N204 950 Ni101 1067 O1Th1[g] 1510 03S1[g] 1282 
N204Ig] 951 Ni101[g] 1068 O1Tit 1544 O3Sb2 1297 
N205[g} 952 Ni103Se1 1080 O1Ti[g] 1545 O3Sb2[0] 1298 
N208U1 1607 NitO3Tit1 1071 O1TI2 1566 038c2 1314 
N2Sr3 1426 Ni104S1 1077 O1TI2{g] 1567 03Se1Zn1 1702 
N2Zn3 1689 Ni1O4W1 1084 O1V1 1629 O3Si1Sr1 1432 
N4Si3 1357 Nit$0.84 1073 O1V1[g] 1630 O3Si1Zn1 1691 
N4Th3 1508 Ni1S1 1074 O1W1{g] 1654 03Sm2 1388 
Nat 956 Ni1S2 1075 01Zn1 1690 O3Sm2[M] 1389 
Na1{g] 957 NitSb1 1077 01Zr1{g] 1733 O3Sr1Ti1 1433 
Na101{g] 983 Ni1Se1.05 1078 02.72W1 1657 O3Sr1Zr1 1436 
Nai02 983 NitSe1.14 1078 02.96W1 1659 O3Tb2 1470 
Nat03V1 1007 Ni1Se1.25 1079 02.91 1658 O3Tct 1477 
NatTe1 1004 NitSe2 1079" 02{g] 1093 O3Ti2 1548 
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O8Ti2 
O3Tm2 
O3U1 
O8V2 
O3W1 
O3W1[g] 
O3Y2 
O8Yb2 
040s1 
040s1{g] 
O4Pb1S1 
04Pb1Se1 
O4Pb1W1 
O4Pb2Si1 
O4Pb3 
O4Rb2S1 
O4Ru1{g] 
04$1Sn1 
04S1Sr1 
04S1TI2 
04S1Zn1 
O4Sb2 
04Si1Sr2 
O4Si1Zn2 
O4Si1Zr1 
O4Sr1W1 
04Sr2Ti1 
O4Ti1Zn2 
O4\2 
O4W1Zn1 
O5P2 
O5Pb2S1 
O5Rb2Si2 
O5Sb2 
05Ta2 
OSTI3 
05V2 
O6P4{g] 
O6Pb3S1 
O6Pb4Sit1 
06S1U1 
O6Sb4{g] 
O6W2{g] 
O7Pb4S1 
O7Re2 
O7Sm2Zr2 
O7Tc2 
O7Tc2{g] 
O7TI4 
O7Y22r2 
O8P2Zn3 
O8Pb5S1 
O8Pu1S2 
08S2Sn1 
O8S2Th1 
0882U1 
O8U3 
O8W3{g] 


Index 


Page Formula Page Formula Page 
1567 O9Rb2Si4 1231 Ret 1233 
1578 09$22Zn3 1691 Re1[g] 1235 
1601 O9U4 1602 Re1S2 1240 
1632 O9W3{g] 1664 Re1Sit 1241 
1660 Os1 1098 Re1Si2 1241 
1661 Os1(g] 1100 Re2S7 1240 
1675 Os1P2 1103 Re2Te5 1242 
1680 Os1S2 1103 Re2Th1 1517 
1102 Os1Se2 1104 Re2Y1 1243 
1102 PY 1104 RedSi3 1242 
1160 Pig] 1105 Rht 1244 
1163 P1St{g] 1122 Rhi {gj 1245 
1164 P1Sit 1361 Rh3U1 1248 
1155 P1Tht 1515 Rn1{g] 1249 
1150 P1{R} 1105 Rul 1250 
1232 P2{g] 1106 Ru‘{g] 1251 
1255 P2Zn1 1694 RutS2 1255 
1408 P2Zn3 1695 RutSe2 1256 
1439 P4{g} 1107 Ru3U1 1256 
1569 P4S10 1124 $1 1257 
1699 P4S3 1122 Si{g] 1258 
1298 P4S5 1123 S1Si1[g] 1361 
1432 P4S6 1123 $1Sn1 1405 
1692 P4S7 1124 $1Sn1{g] 1406 
1736 P4Th3 1516 S1Sr1 1437 
1440 Pat 1125 S1Sr1[g] 1438 
1434 Pal{g] 1126 $1Ta{g] 1462 
1693 Pb1 1127 S1Tb1[g] 1471 
1633 Pb1[g] 1128 S1Tht 1517 
1704 Pb1S1 1158 SITit 1555 
1117 Pb1S1[g] 1159 SITit[g] 1556 
1152 Pb1Se1 1161 S1Tl2 1568 
1230 Pb1Se1[g] 1162 S1U1 1608 
1299 PbiTe1 1163 S1U1{g] 1609 
1460 Pb1Te1 |g] 1164 S1Zn1 1697 
1549 Ph2{g] 1129 $1Zn1{g] 1698 
1634 Pdt 1165 $1Zn1[S] 1698 
1118 Pdt{g] 1166 S1Zr1{g] 1737 
1153 PdiS1 1169 S2g] 1259 
1156 PdiS2 1169 S2Sb3{g] 1303 
1608 PdiTet 1170 S2Si1 1362 
1299 Pd4S1 1170 $2Sn1 1406 
1662 Pri 1171 S2Tal 1463 
1153 Pr1{g] 1172 S2Tht 1518 
1239 PriSt 1182 S2Tit 1557 
1391 Pr3S4 1183 S2U1 1610 
1478 Pti 1184 S2W1 1669 
1478 Ptt{g] 1185 $2211 1738 
1550 PttS1 1190 $3{g] 1260 
1676 PtiS2 1190 S3Sb1{g] 1300 
1696 Pt5Se4 1191 S3Sb2 1301 
1154 Put 1192 S3Sh2{g] 1301 
1212 Put{g] 1194 S3$b4{g] 1304 
1408 PulS1 1211 $3Sn2 1407 
1519 Pu2S3 1212 S3Th2 1519 
1611 Rb1 1213 $3U2 1611 
1601 Rb1[g] 1214 $4(g] 1261 
1663 Rb2[g] 1215 S4Sb2{g] 1302 
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$4Sn3 
S5Ig] 
S6{g] 
S7{g] 
S8{g] 

Sb1 
Sb1[g] 
$b1Se1{g] 
$b1Zn1 
Sb2{g] 
Sb2Se3 
Sb2Te3 
Sb4Ig] 
Sci 
Sct{g] 
Sel 
Seg] 
Se1Sit{g] 
Se1Sn1 
Se1Sn1[g] 
Se1Tb1{[g] 
Se1Tl1 
Se1Tl2 
Se1U1 
Se1Zn1 
Se1Zn1[g] 
Se2{g] 
Se2Sn1 
Se3{g 
Se4ig] 
Sed|g 
Se6lg] 
Se7(g] 


Sita] 
Si1Ta2 
Si1Tht 
Si1Ti1 
Si1U1 
Si1U3 
Si1V3 
SitZr1 
Si1Zr2 
Si2{g] 
Si2Tal 
Si2Th1 
Si2Th3 
Si2Tit 
Si2U1 
Si2U3 
Si2V1 
Si2W1 
S$i2Zr 
Si3{g] 
Si3Ta5 
Si3Ti5 
Si3U1 


1407 
1262 
1263 
1264 
1265 
1287 
1288 
1305 
1306 
1289 
1305 
1306 
1290 
1307 
1308 
1315 
1315 
1363 
1409 
1409 
1472 
1570 
1570 
1612 
1701 
1702 
1316 
1410 
1317 
1318 
1319 
1320 
1321 
1322 
1334 
1335 
1364 
1367 
1371 
1374 
1374 
1378 
1383 
1383 
1336 
1365 
1368 
1369 
1372 
1375 
1376 
1379 
1381 
1384 
1337 
1366 
1373 
1377 
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Si38V5 
Si3W5 
Si3Zr5 
Si5Th3 
Si5U3 
sm1 
Smi{g] 
Sn 
Sn1[g] 
SniTe1 
Sn1Te1[g] 
Sri 
Sri{g] 
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1380 Tal 1441 Thi 1493 W1 1636 
1382 Tat[g] 1443 Th1[g] 1495 W1[g] 1638 
1384 Tb1 1464 Tit 1520 Xe (g] 1669 
1370 Tb1{g] 1465 Tit{g] 1521 Y1 1670 
1378 Tb1Tet{g] 1473 TI 1558 Y1[g] 1671 
1385 Tct 1474 THi{g] 1559 Yb1 1677 
1386 Te1 [9] 1476 Tm 1571 Yb1(g] 1678 
1392 Tel 1479 Tm1{g] 1572 Zn1 1681 
1393 Te1(g] 1480 Ut 1579 Zm1{g] 1682 
1410 TeTl2 1571 U1[g] 1581 Zr1 1705 
1414 Te1Zn1 1703 V1 1613 Zr\{g] 1707 
1412 Te1Zn1(g] 1703 Vifg] 1614 e-1{g] 1739 
1413 Te2Ig] 1481 


Part VII. 
The Tables 


14 Tables of thermochemical data of pure substances 


107.868 


Phase ih 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1233.95 


LIQ 1233.95 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2433.00 


References 


Phase iS 


SOL Hu1 
LIQ Hu1 


———== 


Cp 


25.407 
25.410 
25.784 
26.332 
26.948 
27.597 
28.263 
29.020 
29.857 
30.636 
31.572 
32.030 


33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 


Cp 


Hu1 
Hu1 


J/(K mol) 


42.677 
42.834 
50.189 
55.999 
60.854 
65.056 
68.785 
72.157 
75.258 
78.140 
80.843 
81.730 
SNS 
90.885 
92.630 
95.111 
97.420 
99.580 
101.610 
103.523 
105.333 
107.050 
108.683 
110.240 
111.728 
113.152 


SILVER 
S —(G-H298)/T H H-H298 G 

ip i kJ / mol 
42.677 0.000 0.000 — 12.724 
42.677 0.047 0.047 — 12.803 
43.678 2.604 2.604 - 17.471 
45.580 5.209 5.209 — 22.790 
47.732 7.873 7.873 — 28.639 
49.913 10.600 10.600 — 34.939 
52.044 13.393 13.393 —41.635 
54.094 16.256 16.256 — 48.684 
56.057 19.200 19.200 — 56.057 
57.935 22225 22220 — 63.729 
59.733 ZOOL MC OIOSe -—71.679 
60.326 26.412 26.412 —74.439 

11.297 

60.326 37.709 37.709 — 74.439 
61.923 39.920 39.920 — 80.500 
64.206 43.267 43.267 — 89.889 
66.344 46.614 46.614 —99.516 
68.355 49.961 49.961  -109.368 
70.252 53.308 53.308 -119.428 
72.048 56.656 56.656 — 129.686 
WSalOe 60.003 60.003 —140.129 
USSVLS) 63.350 63.350 — 150.749 
76.922 66.697 66.697 -161.536 
78.401 70.044 70.044 — 172.483 
79.818 73.392 73.392  -183.582 
81.178 76.739 76.739 — 194.827 
81.615 77.843 77.843 — 198.568 


113.609 


Remarks 


Hut 
Hu1 


MPT= 1233.95 (IPTS REF. POINT) 


BPT= 2433., L= 250.62 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


Ag{g] 


Phase V 


(SSE alee eeu 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase nl dS 


GAS Hu1 


Hu1 


S 


J/(K mol) 


W288 
173.121 
WAS). WO 
183.739 
187.529 
190.733 
193.509 
Iwai 
198.147 
200.128 
201.937 
203.600 
205.141 
206.575 
207.916 
209.176 
210.365 
211.488 
ZN 00 
213.569 
214.536 
215.460 
216.344 
217.193 


SILVER (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
172.992 284.094 0.000 232.516 
172.993 284.132 0.038 232.196 
173.808 286.211 PRAT 214.571 
175.348 288.290 4.196 196.420 
177.072 290.368 6.274 177.851 
178.800 292.447 8.353 158.934 
180.469 294.526 10.432 139.719 
182.057 296.604 12.510 120.243 
183.558 298.683 14.589 100.536 
184.976 300.761 16.667 80.621 
186.315 302.840 18.746 60.516 
187.581 304.919 20.825 40.238 
188.781 306.997 22.903 19.800 
189.920 309.076 24.982 —0.786 
191.004 311.154 27.060 —21.512 
192.036 Sillorcon 29.139 — 42.367 
193.021 SIECI2 Sil Ze! — 63.345 
193.964 317.390 33.296 — 84.438 
194.867 319.469 35.375  -105.640 
195.734 321.547 37.453 — 126.947 
196.567 323.626 39.532  -148.353 
197.368 325.705 41.611 — 169.853 
198.141 327.783 43.689 — 191.443 
198.886 329.862 45.768  -213.120 


AH; AG; 
284.094 245.240 
284.085 244.999 
283.607 232.042 
283.080 219.210 
282.495 206.490 
281.847 193.873 
281.133 181.354 
280.348 168.928 
279.482 156.593 
278.536 144.349 
277.508 132.195 
264.999 120.738 
263.730 109.689 
262.462 98.730 
261.193 87.856 
259.925 77.061 
258.656 66.341 
257.388 55.692 
256.119 45.109 
254.850 34.589 
253.582 24.131 
252.313 13.729 
251.045 3.383 

0.000 0.000 


107.868 


log K; 
[ = 


— 42.965 
— 42.658 
- 30.302 
=22.901 
—17.977 
— 14.467 
— 11.841 
—9.804 
—8.180 
— 6.855 
-—5.754 
— 4.851 
— 4.093 
—3.438 
— 2.868 
— 2.368 
=1:925 
— 1.531 
= eli 
— 0.860 
—0.573 
—0.312 
—0.074 
0.000 


] 


462.524 SILVER ARSENATE Ag3As04 

Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
J (mol) Tat kJ / mol = 

SOL 298.15 173.862 275.830 275.830  -634.294 0.000 -716.533 -634.294 -545.386 95.549 
300.00 174.023 276.906 275.834 -633.972 0.322  -717.044 -634.268 -544.834 94.864 
400.00 181.637 328.055 282.756 -616.174 18.120 -747.396 -632.591 —515.264 67.287 
500.00 188.125 369.296 296.069 -597.681 36.613 -782.329 -630.597 -—486.158 50.789 
600.00 194.171 404.134 311.250 -578.564 55.730 -821.044 -628.412 -457.473 39.827 
700.00 200.007 434.505 326.733 -558.853 75.441 -—863.007 -626.070 -429.166 32.025 
800.00 205.732 461.587 341.927 -538.566 95.728 -907.836 -623.567 -401.205 26.196 
900.00 211.392 486.146 356.607 -517.709 116.585  -955.241 -620.894  -373.569 21.681 
1000.00 217.012 508.710 370.704  -496.289 138.005 -1004.998 -618.039  -346.239 18.086 
1100.00 222605 529.655 384.213  -474.308 159.986 -1056.929 -614.989  -319.206 15.158 
1108.00 223.052 531.270 385.269  -472.525 161.769 -1061.173 -614.737  -317.055 14.947 

References 

Phase nds Ge 

SOL G1 G1 

187.772 SILVER BROMIDE AgBr 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) | | kJ / mol ] [ - 

SOL 298.15 54.599 107.110 107.110 -—100.575 0.000 -132.510 -100.575 —97.095 17.011 
300.00 54.640 107.448 107.111 — 100.474 0.101 -—132.708 -100.591 —97.074 16.902 
400.00 57.444 123.448 109.275 — 94.906 5.669 -144.285 -114.821 —92.906 12.132 
500.00 61.670 136.730 113.472 —88.946 11.629 -157.311 -113.313 — 87.594 9.151 
600.00 73.971 148.751 118.351 —82.335 18.240 -171.586 -111.224 — 82.629 7.193 
700.00 127.192 163.339 123.667 -72.805 27.770 -187.142 -106.289 —78.182 5.834 

12.134 8.494 

LIQ 700.00 60.501 175.473 123.667 —64.311 36.264 -187.142 —-97.795 —78.182 5.834 
800.00 59.999 183.519 130.658 —58.286 42.289 -205.101 -96.437 —75.474 4.928 
900.00 59.496 190.557 136.930 -52.311 48.264 -223.812 -95.204 —72.929 4.233 
1000.00 58.994 196.800 142.611 —46.387 54188 -243.186 -94.106 -—70.514 3.683 
1100.00 58.492 202.399 147.796 -40.512 60.0638  -263.151 -93.143 — 68.203 3.239 
1200.00 57.990 207.467 152.561 -34.688 65.887 -283.648  -92.316 —65.973 2.872 
1300.00 57.488 212.089 156.965 -—28.914 71.661 -304.629 -103.022 — 63.199 2.539 
1400.00 56.986 216.331 161.056 -23.190 77.385  -326.053 -102.541 —60.154 2.244 
1500.00 56.484 220.245 164.873 -17.517 83.058 -347.885 -102.113 —57.142 1.990 
1600.00 55.982 223.874 168.449 -—11.894 88.681 —370.093 -101.739 —54.156 1.768 
1633.91 55.812 225.047 169.611 -9.998 90.577 -377.704 -101.623 — 53.149 1.699 

References 

Phase Ais C, Remarks 

SOL Pa2 Pa2 

LIQ Pa2 Pa2 e/Tk1 BPT= 1634, L = 157.15 / NBPT= 1778. 


AgBr{g] SILVER BROMIDE (GAS) 187.772 
Phase Nf Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] | IN eh kJ / mol [ - 
GAS 298.15 36.623 256.981 256.981 96.490 0.000 19.871 96.490 55.286 -—9.686 
300.00 36.642 257.208 256.982 96.558 0.068 19.395 96.441 55.030 -—9.582 
400.00 37.334 267.858 258.429 100.262 8) UE —6.882 80.346 44.498 —5.811 
500.00 37.654 276.227 261.182 104.013 Wae23 —34.101 79.646 35.616 -3.721 
600.00 37.828 283.109 264.280 107.788 11.298 —62.078 78.898 26.879 -—2.340 
700.00 37.933 288.949 267.398 111.576 15.086 — 90.688 78.092 18.272 — 1.363 
800.00 38.001 294.019 270.415 TS S73 18.883 —119.842 WU LE 9.785 -—0.639 
900.00 38.047 298.497 273.292 lly Seemec2- 685 — 149.472 76.282 1.411 -—0.082 
1000.00 38.081 302.508 276.016 122.982 26.492 -— 179.526 75.262 —6.854 0.358 
1100.00 38.105 306.139 278.592 126.791 30.301 — 209.961 74.160 — 15.013 0.713 
1200.00 38.124 309.455 281.028 130.603 Cami — 240.743 72.975 — 23.068 1.004 
1300.00 38.139 312.507 283.334 134.416 37.926 — 271.844 60.308 — 30.413 1.222 
1400.00 38.150 315.334 285.520 138.230 41.740 — 303.237 58.880 — 37.338 1.393 
1500.00 38.160 317.966 287.596 142.046 45.556 — 334.904 57.449 —44.161 1.538 
1600.00 38.167 320.430 289.572 145.862 49.372 — 366.825 56.017 — 50.889 1.661 
1700.00 38.174 322.744 291.456 149.679 53.189 — 398.985 54.583 —57.526 1.768 
1800.00 38.179 324.926 293.255 153.497 57.007 — 431.369 53.147 — 64.080 1.860 
1900.00 38.183 326.990 294.977 157.315 60.825 — 463.966 51.709 —70.553 1.940 
2000.00 38.187 328.949 296.627 161.134 64.644 — 496.764 50.269 —76.951 2.010 
References 
Phase H/S Cy 
GAS Tk1 Tk1,e 
AgBrO3 SILVER BROMATE 235.770 
Phase ly Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) kJ / mol ] [ - 
SOL 298.15 104.368 151.879 151.879 -— 10.460 0.000 —55.743 -10.460 71.419 -12.512 
300.00 104.600 152.526 151.881 — 10.267 0.193 -—56.024  -10.465 71.927 -12.524 
400.00 WA le 184.336 156.134 0.821 11.281 -72.914 -23.633 102.250 -13.353 
References 
Phase H/S Cy 


SOL Nb1 


] 


] 


133.886 SILVER CYANIDE AgCN 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] 7 J/ (Kimol) [ kJ / mol [ - 

SOL ~ 298.15 66.487 107.190 107.190 145.996 0.000 114.037 145.996 157.037 —27.512 
300.00 66.526 107.601 107.191 146.119 0.123 113.839 146.029 157.105 -27.354 
400.00 68.618 127.026 109.826 152.876 6.880 102.066 147.733 160.536 — 20.964 
500.00 70.710 142.562 114.869 159.843 13.847 88.561 149.294 163.554 -17.086 

References 

Phase Hy Ss C, 

SOL Nb1 Nb1,e 

275.746 SILVER CARBONATE Ag2CO3 

Phase if) C, S) —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) al kJ / mol ] [ - ] 

SOL 298.15 111.617 167.402 167.402 — 505.800 0.000 —555.711 -505.800 — 436.804 76.526 
300.00 111.817 168.093 167.404 — 505.593 0.207 -—556.021 -505.785 — 436.376 75.980 
400.00 122.633 201.742 171.919 — 493.871 11.929 —574.568 -—504.671 — 413.392 53.983 
500.00 133.449 230.269 180.802 -481.067 24.733 —596.201 -502.996 —390.755 40.822 

References 

Phase eS Cy 

SOL Nb1 Kul 


AgCl 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
730.00 


LIQ 730.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase mM LS 


SOL Nb1 
LIQ Pa2 


———= 


Cp 


52.886 
SATAY 
55.438 
58.116 
61.672 
71.463 
84.351 


61.216 
60.486 
O9:00i/, 
58.695 
57.859 
57.029 
56.195 
55.352 
54.502 
53.647 
52.791 
51.941 


SILVER CHLORIDE 


S) —(G—H298)/T H H-H298 G 
J/(K mol) il kJ / mol 
96.199 96.199 — 127.068 0.000 — 155.750 
96.526 96.200 — 126.970 0.098 — 155.928 
112.148 98.313 — 121.534 5.534 — 166.393 
124.786 102.381 —115.866 11.202 — 178.259 
135.687 107.042 — 109.881 17.187 —191.293 
145.873 111.863 — 103.261 23.807 — 205.372 
149.123 113.326 — 100.936 26.132 — 209.796 

16.879 12.322 
166.002 113.326 — 88.614 38.454 — 209.796 
171.574 118.183 — 84.355 42.713 — 221.614 
178.644 124.517 — 78.354 48.714 — 239.133 
184.874 130.247 -—72.442 54.626 — 257.315 
190.428 135.470 —66.614 60.454 —276.085 
195.427 140.262 —60.870 66.198 — 295.382 
199.959 144.682 — 55.208 71.860 —315.155 
204.093 148.781 -—49,631 77.437 — 335.361 
207.883 152.596 —44.138 82.930 — 355.962 
PRN KSHAS 156.162 — 38.731 88.337 —376.927 
214.600 159.506 — 33.409 93.659 — 398.228 
217.593 162.651 —28.172 98.896 —419.840 
Remarks 

Tk1 BPT= 1821., L= 183.7 kJ 


AH AG; 
-127.068 -109.764 
=127.048' 5 ©— 109.657, 
-125.904 -104.029 
— 124.626 =98:705 
= 123.122 — 93.657 
WAU Ye — 88.896 
— 120.128 — 87.536 
— 120.128 — 87.536 
— 106.807 — 85.639 
— 105.532 — 83.072 
~ 104.435 — 80.637 
— 103.509 — 78.303 
— 102.753 - 76.047 
— 113.566 — 73.238 
— 113.226 -70.149 
—112.975 — 67.082 
— 112.813 — 64.028 
AV ATASE, — 60.982 
=i t2. foo =O Si, 


143.321 


log Ky 


143.321 SILVER CHLORIDE (GAS) AgCl[g] 
Phase lt C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (Km) i | kJ / mol [ - ] 
GAS 298.1 5 35.642 246.129 246.129 92.550 0.000 19.167 92.550 65.152 —11.414 
300.00 35.662 246.349 246.129 92.616 0.066 18.711 92.538 64.982 -11.314 
400.00 36.351 256.717 247.538 96.222 3.672 .- 6.465 91.852 55.899 —7.300 
500.00 36.670 264.867 250.218 99.874 7.324 — 32.559 Hits 46.995 -—4.910 
600.00 36.844 271.569 253.235 103.551 11.001 —59.391 90.310 38.245 —3.330 
700.00 36.948 PAT My 256.270 107.241 14.691 — 86.839 89.434 29.636 —2.211 
800.00 37.016 282.196 259.209 110.939 18.389 — 114.817 88.487 21.158 — 1.381 
900.00 37.062 286.558 262.010 114.643 22.093 — 143.259 87.465 12.802 —0.743 
1000.00 37.096 290.465 264.664 118.351 25.801 -—172.114 86.358 4.565 —0.238 
1100.00 37.120 294.002 267.173 122.062 29.512 — 201.340 85.167 —3,.558 0.169 
1200.00 37.139 297.233 269.545 125.775 33.225 — 230.904 83.892 — 11.568 0.504 
1300.00 37.154 300.206 271.791 129.490 36.940 — 260.778 TENSES} — 18.861 0.758 
1400.00 37.165 302.960 273.920 133.206 40.656 — 290.938 69.611 —25.726 0.960 
1500.00 OMS 305.524 275.942 136.923 44.373 — 321.364 68.086 —32.483 Tales, 
1600.00 37.182 307.924 277.867 140.641 48.091 — 352.037 66.559 — 39.138 1.278 
1700.00 37.189 310.178 279.702 144.359 51.809 — 382.943 65.029 — 45.697 1.404 
1800.00 37.194 312.304 281.455 148.078 55.528 — 414.069 63.495 —52.166 1.514 
1900.00 37.198 314.315 283.132 151.798 59.248 — 445.400 61.959 —58.550 1.610 
2000.00 37.202 316.223 284.739 155.518 62.968 — 476.928 60.419 — 64.852 1.694 
2100.00 37.205 318.038 286.282 159.238 66.688 — 508.642 58.876 —71.078 1.768 
2200.00 37.208 319.769 287.765 162.959 70.409 — 540.533 57.330 -—77.230 1.834 
References 
Phase H/S Cy 
GAS Tk1,e e 
191.319 SILVER CHLORATE AgClO3 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) | Ak kJ / mol ] [ - ] 
SOL 298.15 100.184 141.838 141.838 — 30.292 0.000 —72.581 — 30.292 65.151 —11.414 
300.00 100.416 142.458 141.840 —30.106 0.186 -72.844 -30.266 65.743 -11.447 
400.00 112.968 173.065 145.928 — 19.437 10.855 -—88.663 -28.345 97.486 -12.730 
500.00 125.520 199.621 154.063 -7.513 22.779 —107.324  -25.399 128.623 -13.437 
References 
Phase nl es Cy 


SOL Nb1 


Ag2Cr04 SILVER CHROMATE 331.730 

Phase ili C, S —(G-H298)/T H H-H298 G AH AG; log Ky 
[K] (= Ji (Kimo) i} I kJ / mol [= 

SOL 298.15 142.148 217.568 217.568 = The \-(hsy 0.000 -796.650 -731.782 -641.824 112.445 
300.00 142.395 218.448 ZieOvral =/31,019 0.263 -797.053. —731.765 — 641.266 111.654 . 
400.00 153.422 261.012 223.300 -716.697 15.085 -821.102 -730.429 =611.282 79.825 
500.00 162.122 296.207 234.460 -700.909 30.873 -849.012 -728.571 —901./02 60.770 

References 

Phase a FS Cy 

SOL Nb1 Nb1,e 

AgF SILVER FLUORIDE 126.867 

Phase iI, Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ] [ kJ / mol ] [ - 

SOL 298.15 51.921 83.680 83.680 — 204.602 0.000  -229.551 -204.602 — 186.595 32.691 
300.00 51.961 84.001 83.681 — 204.506 0.096  —229.706 -204.582 — 186.484 32.470 
400.00 54.107 99.244 85.745 —199.202 5.400 — 238.900 -—203.443 — 180.620 23.587 
500.00 56.254 111.548 89.713 -—193.684 10.918 -— 249.458 -—202.211 —ifo095 18.288 
600.00 58.400 121.994 94.243 -187.952 16650  -261.148 -200.879 — 169.747 14.778 
700.00 60.547 131.157 98.875 —182.004 22598 -273.815 -199.433 — 164.671 12.288 
708.00 60.718 131.847 99.244 —-181.519 23.0838  -274867 -199.313 — 164.275 12.120 

References 

Phase H/S C, Remarks 

SOL Nb1/Tk1 e Tk1 MPT= 708. 


] 


] 


126.867 


Phase li 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl # & 


GAS Tk1 


[{—— 


S 


J/(K mol) 


235.752 
235.962 
245.848 
253.624 
260.021 
265.451 
270.165 
274.331 
278.061 
281.439 
284.524 
287.363 
289.993 
292.442 
294.733 
296.886 
298.916 
300.837 
302.659 


SILVER FLUORIDE (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
PXE\S) TAS EAA. 0.000 —63.177 
235.753 7.176 0.063 — 63.613 
237.096 10.614 3.501 — 87.725 
239.652 14.099 6.986 -112.713 
242.529 17.608 10.495  -138.405 
245.426 21.1380 14.017 -164.685 
248.230 24.661 17.548  -191.471 
250.903 28.198 21.085  -218.700 
253.436 31.739 24626 -246.323 
255.830 35.282 28.169  -274.300 
258.095 38.828 31.715 -302.601 
260.238 42.375 35.262 -—3381.197 
262.271 45.924 38.811 — 360.066 
264.202 49.473 42360 -389.189 
266.039 53.024 45.911 -—418.549 
267.791 56.575 49.462 -—448.131 
269.464 60.127 53.014 —477.923 
271.065 63.679 56.566 -507.911 
272.600 67.232 60.119 -—538.087 


AH; AG; 
7.113 =A) 
7.100 — 20.390 
6.374 — 29.446 
oe — 38.310 
4.681 — 47.004 
3.701 — 55.542 
2.637 — 63.933 
1.486 —72.186 
0.242 — 80.306 

SOO —88.297 

=O —96.163 
— 15.431 — 103.298 
Wisi it — 109.994 
—18.797 —116.570 
-20.489  -123.033 
-—22.186 -129.390 
—23.887 -135.647 
-25.594  -—141.809 
—27.305 ——147.882 
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Agi 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
421.00 


SOL-B 421.00 
500.00 
600.00 
700.00 
800.00 
831.00 


LIQ 831.00 
900.00 

1000.00 

1100.00 

1200.00 

1300.00 

1400.00 

1500.00 

1600.00 

1700.00 


References 
Phase ines 


SOL-A Nb1 
SOL-B Pa2 
LIQ Pa2 


—— 


J/(K mol) 


115.499 
115.851 
132.774 
136.038 

14.608 
150.647 
160.576 
170.956 
WAT 
187.390 
189.615 

11.329 
200.943 
205.615 
PVA 
217.370 
222.467 
227.155 
231.496 
235.538 
239.318 


SILVER IODIDE 


S —(G-H298)/T H H-H298 G 

Hal kJ / mol 
115.499 — 61.840 0.000 — 96.276 
115.500 =—61.735 0.105 — 96.490 
117.776 — 55.841 5.999° =108.950 
118.606 —54.501 7.339 = =111,773 

6.150 
118.606 -48.351 13.489 -111.773 
124.478 —43.791 18.049 -124.079 
131.386 -38.098 23.742 -140.672 
137.681 -32.408 29.432 -158.217 
143.425 -26.668 35.172 —-176.580 
145.107 -24.854 36.986 -182.424 
9.414 

145.107 -15.440 46.400 -182.424 
149.569 -11.398 50.442 -196.452 
155.488 -§.541 56.299 ~217.328 
160.864 0.317 62.157 -238.790 
165.788 6.174 68.014  -260.786 
170.331 12.032 73.872  -283.270 
174.546 17.890 79.730  -306.205 
178.479 23.747 85.587  —329.559 
182.165 29.605 91.445  -353.304 
185.632 35.462 97.302  -377.415 


242.869 


Remarks 


Tk1 


BPT= 1771., L= 143.9 kJ 


AH; AG; 
— 61.840 — 66.238 
— 61.832 — 66.265 
-69.315 — 67.536 
— 69.364 — 67.442 
— 63.214 — 67.442 
— 83.967 — 66.277 
— 82.813 — 62.849 
— 81.732 —59.608 
— 80.671 —56.919 
— 80.322 —S0.000) 
—70.908 2}5);2) 510, 
=—70.155 — 54.348 
= O9slOo - 52.648 
— 68.199 —51.045 
— 67.349 — 49.524 
OS — 47.462 
ae RE TIS, — 45.137 
ae he — 42.855 
-— 76.182 — 40.613 
=75.587 — 38.408 


234.773 


log K; 


[ es 


11.605 
11.538 
8.819 
8.368 


8.368 
6.924 
5.471 
4.448 
3.690 
3.494 


3.494 
3.154 
2.750 
2.424 
2.156 
1.907 
1.684 
1.492 
1.326 
1.180 


] 
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234.773 SILVER IODIDE (GAS) Agl[g] 

Phase Ti G S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) 1 [ kJ / mol kote a 

GAS 298.15 39.747 255.497 255.497 125.235 0.000 49.059 125.235 79.097  -13.857 
300.00 39.766 255.743 255.497 125.309 0.074 48.586 125.211 78.810  -13.722 
400.00 40.456 267.291 257.067 129.325 4.090 22.408 115.850 63.822 — 8.334 
500.00 40.775 276.357 260.051 133.388 8.153 —4.791 93.212 53.012 —5.538 
600.00 40.948 283.808 263.408 137.475 12.240 — 32.810 92.760 45.013 -—3.919 
700.00 41.053 290.128 266.785 141.575 16.340 —61.515 92.252 37.095 —2.768 
800.00 41.120 295.615 270.054 145.684 20.449 — 90.808 91.682 29.253 —1.910 
900.00 41.167 300.461 273.168 149.799 24.564 — 120.616 91.042 21.487 — 1.247 
1000.00 41.200 304.800 276.118 153.917 28.682 — 150.883 90.323 13.797 -0.721 
1100.00 41.225 308.728 278.907 158.038 32.803 — 181.563 89.522 6.182 —0.294 
1200.00 41.244 312.316 281.544 162.162 36.927 —212.617 88.638 — 1.356 0.059 
1300.00 41.258 315.618 284.040 166.287 41.052 —244.016 76.272 —8.209 0.330 
1400.00 41.270 318.676 286.406 170.413 45.178 — 275.733 75.144 —14.665 0.547 
1500.00 41.279 321.524 288.653 174.541 49.306 — 307.745 74.015 —21.040 0.733 
1600.00 41.287 324.188 290.792 178.669 53.434 — 340.032 72,883 — 27.340 0.893 
1700.00 41.293 326.691 292.830 182.798 57.563 — 372.577 71.748 — 33.570 1.031 
1800.00 41.298 329.052 294.778 186.928 61.693 — 405.365 70.612 — 39.732 Weiles' 
1900.00 41.303 331.285 296.641 191.058 65.823 — 438.383 69.473 — 45.831 1.260 
2000.00 41.307 333.403 298.427 195.188 69.953 — 471.618 68.331 —51.870 1S 

References 

Phase H/S$S Cy 

GAS e e 

169.873 SILVER NITRATE AgNO3 

Phase ili GC; S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) eal kJ / mol ] lt =) 

SOL-A 298.15 93.050 140.628 140.628 — 124.390 0.000 —166.318 -124.390 — 33.283 5.831 
300.00 93.399 141.205 140.630 —124.218 OF — 166.579 -124.373 —32.718 5.697 
400.00 Zeon 170.664 144.519 — 113.932 10.458 -—182.198 -122.560 — 2.392 0.312 
433.00 118.552 179.812 146.862 -— 110.123 14.267 —187.981 -121.586 7.484 -0.903 

5.797 2.510 

SOL-B 433.00 118.288 185.609 146.862 -— 107.613 WO 7/707 — 187.981 -119.076 7.484 -0.903 

483.00 127.744 199.042 Neilkorie — 101.462 22.928 —197.599 -117.265 22.002 —2.379 
24.255 WAS 

LIQ 483.00 128.030 223.297 loikone —89.747 34.643 -—197.599 -105.550 22.002 —2.379 
500.00 128.030 227.726 154.087 -— 87.570 36.820 —201.4383 -104.862 26.479 —2.766 
600.00 128.030 251.068 168.364 —74.767 49.623 —225.408 -100.954 SY Sf 71 —4.560 

References 

Phase Hy Ss Cy 

SOL-A Nb1 Lat 

SOL-B Lat Lal 

IQ Lal La 
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] 


Ag20 SILVER OXIDE 231.736 

Phase ili C, 5 —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] (IN Ir) He || kJ / mol [ - 

SOL 298.15 65.860 121.298 121.298 —31.049 0.000 -—67.214 -31.049 — 11.184 1.959 
300.00 65.994 121.706 121.300 — 30.927 0.122 -67.4389 -31.048 — 11.060 1.926 
400.00 72.107 141.570 123.967 — 24.007 7.042 -80.636 -30.729 -4,432 0.579 
500.00 77.128 158.212 129.195 — 16.540 14.509 -95.646  -30.002 2.065 -0.216 

References 

Phase ms Cy 

SOL Nb1 Ku1,e 

AgP2 SILVER DIPHOSPHIDE 169.816 

Phase iT C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] A iar))) el kJ / mol ] [ - 

SOL 298.15 72.550 87.864 87.864 — 43.321 0.000 -—69.518 -43.321 — 32.304 5.659 
300.00 72.592 88.313 87.865 — 43.187 0.134 — 69.681 — 43.322 — 32.235 5.613 
400.00 74.894 109.512 90.740 — 35.812 7.509 -79.617  -45.008 — 28.147 3.676 
500.00 77.195 126.471 96.245 — 28.208 Seditis -91.443  -45.274 — 23.897 2.497 
600.00 79.496 140.749 102.503 -—20.373 22.948 -—104.823 -45.368 —19.611 1.707 
700.00 81.797 153.176 108.873 -12.309 31.012 -119.532  -45.296 — 15.321 1.143 
800.00 84.098 164.248 AUS -4014 39.307 -—135.413  -45.059 —11.053 0.722 
900.00 86.400 174.287 121.140 4.511 47.832 —152.347 -44.663 —6.825 0.396 

References 

Phase abd & Cp 


SOL Nb1/Ku1 


e 


200.789 SILVER TRIPHOSPHIDE AgP3 
Phase ij C, S —(G-H298)/T H H-=H298 G AH; AG; log Ky 
[K] [Seep all, (Kamo) Lit kJ / mol ] [ - 
SOL 298.15 103.914 105.437 105.437 — 69.500 0.000  -100.936 -69.500 —51.477 9.019 
300.00 103.972 106.080 105.439 — 69.308 0.192  -101.132 -69.487 — 51.365 8.943 
400.00 107.110 136.421 109.554 — 58.754 10.746 =113.322  —71.245 — 44.852 5.857 
500.00 110.248 160.659 117.430 -47.886 21.614 -128.215 -70.879 — 38.291 4.000 
600.00 113.386 181.037 126.376 -36.704 32.796 -145.326 -70.259 —31.827 2.771 
700.00 116.524 198.751 135.477 -25.208 44.292 -164.334  -69.388 — 25.487 1.902 
800.00 119.662 214515 144.389 -13.399 56.101 -185.011 -68.270 — 19.289 1.259 
900.00 122.800 228.791 152.986 -1.276 68.224 -207.188 -66.908 — 13.246 0.769 
References 
Phase in LS C, 
SOL Nb1/Ku1 e 
247.802 SILVER SULFIDE Ag2S 
Phase uF C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] 1) (K-mol) el kJ / mol ] [ - 
SOL-A 298.15 76.233 144.009 144.009 =G2-093 0.000 SYR) SYA — 40.524 7.100 
300.00 76.362 144.481 144.011 — 32.452 0.141 -75.796  —32.588 — 40.573 7.064 
400.00 81.521 167.227 147.077 — 24.533 8.060 -91.424  -34.365 — 43.204 5.642 
450.00 83.304 176.935 149.864 -20.411 12.182  -100.032 -34.673 — 44.300 5.142 
8.860 3.987 
SOL-B 450.00 82.843 185.795 149.864 —16.424 16.169 -100.032 -30.686 — 44.300 5.142 
500.00 82.843 194523 153.901 -—12.282 20.311 -109.543 -31.226 — 45.782 4.783 
600.00 82.843 209.627 161.968 -3.997 28596 -129.774 -31.845 — 48.629 4.234 
700.00 82.843 222.398 169.712 4.287 36.880  -151.392 -32.325 — 51.389 3.835 
800.00 82.843 233.460 177.005 12.571 45.164 -174.197 -32.986 - 54.071 3.530 
860.00 82.843 239.451 181.155 17.542 50.135  -188.386 —-33.550 — 55.632 3.379 
0.871 0.749 
SOL-C 860.00 82.843 240.322 181.155 18.291 50.884  -188.386 -32.801 — 55.632 3.379 
900.00 82.843 244.088 183.869 21.604 54197 -198.075 -85.886 — 55.538 3.223 
1000.00 82.843 252.817 190.335 29.889 62.482  -222.928  -85.325 —52.198 21a} 
1100.00 82.843 260.713 196.380 38.173 70.766 -248.611 -84.932 — 48.905 2.322 
1110.00 82.843 261.462 196.963 39.002 71.595 -251.222 -84.902 — 48.578 2.286 
7.011 7.782 
LIQ 1110.00 92.885 268.473 196.963 46.784 79.377 -251.222 -77.120 — 48.578 2.286 
1200.00 92.885 275.715 202.601 55.143 87.736  -275.714 -76.025 — 46.308 2.016 
1300.00 92.885 283.149 208.515 64.432 97.025 -303.662 -97.765 — 42.660 1.714 
1400.00 92.885 290.033 214.095 73.720 106.313 -332.326 -97.030 —38.449 1.435 


References 


Phase H/S C, 


SOL-A Nb1 Pa3 
SOL-B Pa3 Pa3 
SOL-C Pa3 Pa3 


LIQ Pa3 Pa3 
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Ag2S04 


Phase lh 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 


SOL-B 700.00 
800.00 
900.00 
933.00 


LIQ 933.00 
1000.00 
1100.00 
1200.00 


References 
Phase In PS 


SOL-A Nb1 
SOL-B Tk1 
LIQ Tk1 


Cp 


131.455 
131.670 
143.344 
155.017 
166.691 
178.364 


178.364 
190.037 
201.711 
205.563 


205.016 
205.016 
205.016 
205.016 


S 


J/(K mol) 


200.414 
201.227 
240.705 
273.946 
303.240 
329.813 

26.659 
356.471 
381.050 
404.107 
411.440 

19.194 
430.634 
444 852 
464.392 
482.231 


SILVER SULFATE 


—(G—H298)/T H H-H298 G 
[ kJ / mol 
200.414 -715.882 0.000 -—775.635 
200.416 —-715.639 0.243  -776.007 
205.720 -701.888 13.994 -798.170 
216.121 -686.970 28.912 -823.943 
228.245 -670.884 44.998 -852.829 
240.884 -653.632 62.250 -884.501 
18.661 
240.884 -634.971 80.911 -884.501 
256.886 -616.551 99.331 -921.391 
271.976 -596.963 118.919 -960.660 
276.779  -590.243 125.639 -974.117 
17.908 
276.779 -572.335 143.547 -974.117 
287.569  -558.599 157.283 -1003.451 
302.770 -538.098 177.784 -1048.929 
316.992 -517.596 198.286 -1096.273 


AH; AG; 
-715.882 -618.300 
=715.883 *~—61/7.695 
-117.771 - 584.905 
—718.083  —551.65/ 
=/17.220'" -—516.431 
-715.240 -485.443 
-696.579 -—485.443 
-693.779  -455.463 
-742.935 —424.729 
-741.018 -413.096 
-723.110 -413.096 
=19218." —390971 
-713.627  —358.419 
-—708.286  -—326.365 


311.800 


log Ky 
[ = 


108.324 
107.550 
76.381 
57.631 
45.133 
36.224 


36.224 
29.739 
24.651 
23.127 


23.127 
20.422 
17.020 
14.206 


] 


294.696 


Phase Ih 
[K] 


SOL-A 298.15 
300.00 
400.00 
406.00 


SOL-B 406.00 
500.00 
600.00 
698.00 


SOL-C 698.00 
700.00 

800.00 

900.00 

1000.00 

1100.00 

1170.00 


References 
Phase mt PS 


SOL-A Nb1 
SOL-B Tk1 
SOL-C u 


= 


S 


J/(K mol) 


150.712 
151.218 
175.666 
176.985 
22.569 
199.554 
217.330 
232.892 
245.805 
0.000 
245.805 
246.049 
257.446 
267.499 
276.492 
284.627 
289.893 


Remarks 


SILVER SELENIDE 


—(G-H298)/T H H—-H298 G 
kJ / mol 
SOWA — 37.999 0.000 — 82.934 
150.713 -— 37.848 0.151 — 83.213 
154.003 — 29.334 8.665 —99.600 
154.333 — 28.802 9.197 -100.658 
9.163 
154.333 -19.689 18360  -100.658 
164.563 —11.616 26.383  -120.281 
174.694 -3.080 34919 -142.815 
183.794 5.284 43.283 -166.287 
0.000 
183.794 5.284 43.283 -166.287 
183.972 5.455 43.454 -166.779 
192.460 13.990 51.989  -191.967 
200.250 22.526 60.525 -218.224 
207.432 31.061 69.060 -245.431 
214.086 39.596 77.595 -—273.494 
218.466 45.571 83.570 —293.604 


AH; AGy 
=—37.999 — 44.886 
— 37.989 — 44.929 
SOY 50/ — 47.344 
— 37.203 — 47.495 
— 28.040 — 47.495 
— 33.560 —51.963 
—33.866 —50.617 
— 34.290 —59.138 
— 34.290 —59.138 
— 34.299 —59.209 
— 34.864 — 62.731 
—Soron0 — 66.173 
— 36.438 — 69.528 
— 90.778 — 67.835 
— 90.582 — 66.381 
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] 


] 


Ag2Te SILVER TELLURIDE 343.336 

Phase i C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] | ame om!) fh kJ / mol [ - 

SOL-A 298.15 84.985 iWexsh Syeys} 15Gio6 — 35.982 0.000 —81.764 -35.982 — 41.558 7.281 
300.00 85.150 154.079 153.554 — 35.825 0.157 -—82.048  -35.966 — 41.593 7.242 
400.00 94.770 179.865 157.006 — 26.838 9.144 -98.784 -34.780 — 43.629 5.697 
421.00 96.904 184.768 158.269 — 24.826 11.156 — 102.613 — 34.445 - 44.102 5.472 

15.672 6.598 

SOL-B 421.00 85.997 200.440 158.269 — 18.228 17.754 -—102.613 —27.847 - 44.102 5.472 
500.00 85.429 215.182 166.131 -— 11.456 24.526 -—119.048 —27.514 — 47.185 4.929 
600.00 84.015 230.618 175.637 — 2.993 32.989 -—141.364  -27.506 —51.129 4.451 
700.00 84.015 243.569 184.440 5.408 41.390 — 165.090 — 27.906 —55.040 4.107 
800.00 84.015 254.787 192.548 13.810 49.792 — 190.020 — 46.281 —56.989 3.721 

References 

Phase inl PS G; Remarks 

SOL-A Mit Mi4 

SOL-B Mit Mi1 Mit MPT= 1232. 

Ag2W04 SILVER TUNGSTATE 463.584 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) Il Jl kJ / mol ] [ - 

SOL 298.15 148.392 205.016 205.016 —925.501 0.000 -—986.627 -925.501 —829.112 145.257 
300.00 148.578 205.934 205.019 —925.226 0.275 -—987.007 -925.474 — 828.514 144.257 
400.00 USieey2 249.946 210.959 -— 909.906 15.595 -1009.885 -923.676 —796.447 104.005 
500.00 165.394 285.954 222.462 — 893.755 31.746  -1036.732  -921.367 — 764.898 79.908 

References 

Phase als C, 

SOL Nb1/e H1,e 


26.982 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
933.45 


LIQ 933.45 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2790.81 


References 


Phase id 


SOL Ja2 
LIQ Ja2 


[—_———— 


Cy 


24.296 
24.324 
25.780 
27.002 
28.093 
29.283 
30.843 
33.057 
33.994 


31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 
31.748 


Cp 


Jat 
Jat 


J/(K mol) 


28.275 
28.425 
35.627 
41.515 
46.535 
50.952 
54.958 
58.711 
59.934 
11.475 
71.408 
73.595 
76.621 
79.383 
81.924 
84.277 
86.468 
88.517 
90.441 
92.256 
93.973 
95.601 
97.150 
98.627 
100.038 
101.389 
102.685 
103.931 
105.129 


ALUMINIUM 
S —(G-H298)/T H H-H298 G 

et kJ / mol 
28.275 0.000 0.000 ~8.430 
28.275 0.045 0.045 - 8.483 
29.247 2.552 2.552 — 11.699 
31.129 5.193 5.193 — 15.565 
33.289 7.948 7.948 - 19.973 
35.502 10.815 10.815 — 24,852 
37.687 13.817 13.817 — 30.150 
39.816 17.005 17.005 — 35.835 
40.515 18.126 18.126 —37.819 

10.711 

40.515 28.837 28.837 —37.819 
42.645 30.950 30.950 — 42.645 
45.598 34.125 34.125 — 50.158 
48.300 37.299 37.299 —57.960 
50.790 40.474 40.474 — 66.027 
53.099 43.649 43.649 -—74.339 
45) ey 46.824 46.824 — 82.877 
57.267 49.999 49.999 —91.628 
59.163 OOM AMO ON: — 100.577 
60.951 56.348 56.348 -—109.712 
62.645 5915230 59:5285) = 119.025 
64.252 62.698 62.698 -128.504 
65.782 65.873 65.873 -— 138.142 
67.242 69.048 69.048 — 147.932 
68.637 VEPE2 PPO — 157.865 
69.974 719,397 150897, — 167.937 
alee oi Riinj2 hb — 178.141 
72.489 81.747 81.747 — 188.473 
73.676 84.922 84922 -198.926 
74.717 87.805 87.805 -208.521 


106.179 


Remarks 


Ja2 


BPT= 2790.812, L= 294.001 kJ 


AHy AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase i ff 3S} 


GAS Ja2 


Jat 


ALUMINIUM (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) jet kJ / mol 
164.553 164.553 329.700 0.000 280.639 
164.685 164.553 329.740 0.040 280.334 
170.795 165.388 331.863 2.163 263.545 
175.493 166.957 333.968 4.268 246.221 
179.315 168.708 336.064 6.364 228.475 
182.539 170.460 338.155 8455 210.378 
185.327 172.148 340.243 10.543 ~—« 191.982 
187.7639 @ 173.751) © 16 342:8208" 12.6200006173:504 
189.979 175.266 344.413 14.713 154.434 
191.965 176.695 346.496 16.796 135.335 
193.776 178.044 348.578 18.878 116.047 
195.443 179.320 350.660 20.960 96.585 
196.985 180.527 352.741 23.041 76.962 
198.421 181.673 354.822 25.122 57.191 
199.763 182.762 356.903 27.203 37.281 
201.025 183.799 358.983 29.283 17.241 
202.213 184.790 361.063 31.363 ~2.921 
203388) 9185. 757) MNSCH4G™) 33.4430 20-199 
204.405 186.643 365.222 35.522 -43.587 
205.419 187.514 367.302 37.602 64.079 
206.387 188.350 369.381 39.681  -84.669 
207.311 189.154 371.461 41.761 + - 105.354 
208.196 189.929 373540 43.840 -126.130 
209.045 190.677 375.619 45.919 -146.992 
209.860 191.399 377.698 47.998  -167.938 
210.645 192.098 379.777 50.077 188.963 
211.401 192.774 381.856 52.156 -210.066 
212.130 193.429 383.935 54.235 -231.243 
212.835 194.064 386.014 56.314 252.491 


AH AG; 
329.700 289.069 
329.695 288.817 
329.311 275.244 
328.775 261.786 
328.116 248.448 
327.341 235.230 
326.426 222.132 
325.324 209.159 
313.463 197.079 
312.371 185.493 
311.279 174.007 
310.186 162.612 
309.092 151.301 
307.998 140.069 
306.904 128.909 
305.809 117.818 
304.715 106.791 
303.620 95.825 
302.524 84.917 
301.429 74.064 
300.334 63.262 
299.238 SZonit 
298.143 41.807 
297.047 31.149 
295.951 20.535 
294.855 9.963 

0.000 0.000 
0.000 0.000 
0.000 0.000 


ALUMINIUM ARSENIDE 


101.903 AlAs 

Phase ili C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) al kJ / mol ====| [ - 

SOL 298.15 45.803 60.250 60.250 — 116.315 0.000 —134.278 -116.315 — 115.202 20.183 
300.00 45.815 60.533 60.250 — 116.230 0.085 —134.390 -116.321 — 115.195 20.057 
400.00 46.442 73.799 62.055 — 111.617 4.698 —141.1387 —116.721 — 114.764 14.987 
500.00 47.070 84.230 65.483 — 106.942 9.373 —149.057 —-117.253 —114.216 11.932 
600.00 47.698 92.867 69.348 — 102.203 14.112 -—157.924 -117.892 — 113.550 9.885 
700.00 48.325 100.267 73.249 —97.402 18.913 -—167.589 -118.636 —112.769 8.415 
800.00 48.953 106.761 77.040 —92.538 23,117 -177.947 -119.506 —111.873 7.305 
900.00 49.580 112.563 80.670 — 87.612 28.703 —188.918  -120.550 — 110.859 6.434 
1000.00 50.208 117.819 84.126 —82.622 33.693 —200.441 -132.316 — 108.959 5.691 
1100.00 50.836 122.634 87.411 —77.570 38.745 —212.467 -133.275 — 106.577 5.061 
1200.00 51.463 127.084 90.534 —72.455 43.860 —224.956 -134.286 — 104.106 4.532 
1300.00 52.091 131.228 93.507 —67.277 49.038 —237.874 -—135.521 — 101.543 4.080 
1400.00 52.718 eters ih 96.341 — 62.037 54.278 =251.193 =137.283 —98.869 3.689 
1500.00 53.346 138.770 99.049 — 56.734 59.581 —264.889  -236.221 — 89.621 3.121 

References 

Phase H/S Cy Remarks 

SOL Tk1 e Tk1 MPT= 2013. 

165.901 ALUMINIUM ARSENATE AlAsO4 

Phase ali C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) lack kJ / mol ] [eee 

SOL 298.15 118.341 145.603 145.603 -1431.054 0.000 -1474.466 -—1431.054 -—1333.060 233.547 
300.00 118.677 146.336 145.605  -1430.835 0.219 -1474.736 -1431.034 -1332.452 232.001 
400.00 131.754 182.463 150.442 -1418.246 12.808 -—1491.231 -1429.401 -1299.812 169.738 
500.00 139.762 212.778 159.961 -1404.646 26.408 -1511.034 -1427.126 -1267.670 132.433 
600.00 145.775 238.810 170.984  -1390.358 40.696 -1533.644 -1424535 -1236.018 107.605 
700.00 150.846 261.671 182.339 -1375.521 55.533 -1558.691 -1421.752 -1204.816 89.904 
800.00 155.415 282.116 193.555 -1360.205 70.849 -1585.898 -1418.844 -1174.023 76.656 
874.00 158.600 296.005 201.648 -1348.586 82.468 -1607.295 -1416.645 -—1151.475 68.818 

References 

Phase H/S Cp 

SOL G1 G1 


20 


AIB2 


Phase li 
[K ] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 


References 
Phase nl f & 


SOL Nb1/e 


ALUMINIUM DIBORIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) I kJ / mol 
34.727 34.727 — 150.996 0.000 — 161.350 
34.998 34.728 — 150.915 0.081 — 161.414 
49.097 36.585 — 145.991 5.005 — 165.630 
61.749 40.377 — 140.310 10.686 —171.184 
73.045 44.897 — 134.108 16.888 — 177.934 
83.247 49.659 -127.484 23.512 —185.757 
92.580 54.448 — 120.490 30.506 — 194.555 
101.218 59.171 -113.154 37.842 — 204.250 
109.288 63.783 — 105.492 45.504 —214.779 
116.888 68.269 —97.515 53.481 — 226.092 
124.096 72.623 — 89.229 61.767 — 238.144 
130.968 76.849 — 80.641 70.355 — 250.900 
Remarks 
Tk1 DPT= 1673. (LIQ + AIB12) 


AH; AG; 
-150.996 -149.443 
-151.002 -149.434 
—151.314  -148.865 
= 151,735» — 148207 
—152.249 -—147.454 
- 152.803  -146.611 
—153.377 —145.688 
-153.993 -144.690 
— 165.201 — 142.862 
-165.459  -140.614 
—165.526  -138.351 
— 1165-395) | —136.091 


156.714 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2423.00 


References 
Phase eS 


SOL Nb1/e 


[_———— 


Cy 


149.579 
150.973 
203.970 
234.681 
256.619 
274.415 
290.004 
304.309 
317.817 
330.804 
343.437 
355.819 
368.021 
380.089 
392.054 
403.941 
415.766 
427.542 
439.278 
450.983 
462.660 
474.317 
485.954 
488.629 


ALUMINIUM DODECABORIDE 


S  ~(G-H298)/T H H-H298 G 
J/(K mol) l[ kJ / mol 


118.826 118.826 -266.102 0.000  -301.530 
WIRE ASS 118.828  -—265.824 0.278 —-301.751 
171.300 125.497 -247.780 18.322 -816.301 
220.353 139.631 -225.741 40.361 — 335.918 
265.166 156.877 -201.129 64.973 -360.228 
306.097 175.313 -174.553 91.549 -388.821 
343.776 194.047 -146.318 119.784  -421.339 
378.769 212.650 -116.595 149.507  -457.487 


411.536 230.917 -85.483 180.619 -497.019 
442.440 248.755 -53.049 213.053  -539.732 
AT 1. (OVe W266.127, -19.334 246.768  -585.455 
499.747 283.030 15.630 281.732 -634.041 
526.564 299.474 51.824 317.926 -685.365 
592.367 315.478 89.230 355.332 -739.320 


577.2793 §=331.067 127.838 393.940 -795.809 
601.405 346.263 167.638 433.740 -854.749 
624.828 361.091 208.624 474.726 -916.066 
647.6237 99375.575 250.790 516.892 -979.694 
669.852 389.735 294.131 560.233 -1045.572 
691.567—- 403.593 338.644 604.746 -1113.647 
TAZ Oi wal AOL 384.327 650.429 -1183.870 
733.640 430.476 431.176 697.278 -1256.196 
754.073 443.535 479.190 745.292 -1330.585 
758.720 446.504 490.397 756.499 -1347.982 


Remarks 


Tk1 MPT= 2423. 


AHy AG; 
-266.102 -272.241 
— 266.121 — 212219 
— 266.961 — 274.207 
- 268.330 -275.874 
-270.240  -277.210 
-272.392 -278.203 
-274.556 —278.885 
-276.606  -279.302 
-288.989 -278.741 
-290.089  -277.659 
-290.616  -276.501 
— 290.524 -275.324 
-289.779  -274.179 
— 288.357 -273.110 
—286.238  -272.158 
- 283.406  -271.361 
—279.849 —-—270.752 
-275.558 -—270.360 
-270.523  -270.214 
- 264.738 —-=270.337 
-258.197 -—270.754 
—250.892  -—271.486 
—845.934  —259.725 
—844.219 -254.116 


22 


AIBrig] 


Phase W 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nv s 


GAS Ja2 


_——— 


ALUMINIUM MONOBROMIDE (GAS) 


J/(K mol) 


239.620 
239.840 
250.221 
258.410 
265.162 
270.904 
275,898 
280.319 
284.284 
287.879 
291.169 
294.201 
297.014 
299.638 
302.097 
304.411 
306.596 
308.666 
310.634 
312.508 
314.299 
316.012 
317.655 
319.233 
320.752 
322.216 
323.629 
324.994 


S  -(G-H298)/T H H-H298 G 

int kJ / mol 
239.620 15.900 0.000 -55,543 
239.621 15.966 0.066 -55.986 
241.030 19.576 3.676 -80.512 
243.716 23.247 7.347 -105.958 
246.744 26.951 11.051  -132.146 
249.796 30.676 14.776  -158.957 
252.753 34.416 18516  -186.302 
255.575 38.169 22.269 -214.117 
258.251 41.933 26.033  -242.351 
260.784 45.705 29.805  -270.962 
263.181 49.486 33.586 299.917 
265.452 53.275 37.375 -329.187 
267.607 57.071 41.171  -358.750 
269.656 60.874 44.974 -388.584 
271.607 64.683 48.783  -418.672 
273.470 68.500 52.600 -448.998 
275.250 72.323 56.423 479.550 
276.955 76.152 60.252 -510.314 
278.590 79.988 64.088  -541.279 
280.161 83.830 67.930  -572.437 
281.672 87.678 71.778 603.778 
283,128 91.533 75.633  -635.294 
284.533 95.393 79.493  -666.978 
285.889 99.260 83.360  -698.823 
287.201 103.138 87.283 > =730.823 
288.471 107.012 91112 =762.972 
289.702 110.896 94.996 -795.265 
290.895 114.787 98.887  -827.696 
292.054 118.684 102.784  -860.262 


326.315 


AH AGy 
15.900 — 24.422 
15.851 — 24.672 
— 0.287 —34.905 
— 1.103 — 43.467 
—2.013 — 51.856 
-3.023 — 60.085 
—4.158 — 68.160 
-5.472 — 76.084 
—ieool — 83.091 
— 18.825 — 89.585 
— 20.109 — 95.960 
-21.388 -102.230 
—22.663 -108.400 
-23.933 -114.480 
=20:199" =— 120,475 
— 26.461 — 126.391 
2 [ale rr NOA2OS 
-—28.974 -138.005 
=30.225  —143:711 
— 31.471 — 149.355 
32.1 tao So 
-33.954 -160.467 
= Jo. 18a) = 10R04N 
— 36.421 — 171.364 
-37.650 -176.738 
-38.874  -182.064 
— 333.855 —186.776 
335-010) —Olhoat 
-334.094 -176.262 


106.886 


log Ks 


[ 


] 


266.694 

Phase iT 
[K] 

SOL 298.15 
300.00 
370.60 

LIQ 370.60 
400.00 
500.00 
526.30 

References 


Phase nl WS 


SOL Ja2 
LIQ Ja2 


[————— 


Cy 


100.508 
100.822 
112.794 


124.972 
124.972 
124.972 
124.972 


Cy 


Jal 
Jat 


ALUMINIUM BROMIDE 


S  ~(G-H298)/T H H-H298 G 
J/(K mol) heh kJ / mol 


180.220 180.220. -511.280 0.000 -565.013 
180.843 180.222 = -511.094 0.186 -565.347 
203.371 182.521 -— 503.553 7.727  —-578.922 
30.356 11.250 
233.727 182.521 -492.303 18.977 -578.922 
243.268 186.640 -488.629 22.651 — 585.936 
271.154 200.858  -476.132 35.148  -611.709 
277.561 204.532 -472.845 38.485 -618.925 


Remarks 


Jat MPT= 370.6 
Jal BPT= 526.3 GAS (Al2Br6), L= 23.87 kJ 


AH; AG; 
—511.280 — 488.510 
—511.349 — 488.369 
— 555.669 — 477.750 
— 544.419 — 477.750 
-543.114 -472.512 
-538.796  -455.365 
—537.687  -451.005 


24 


AIBr3[g] 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase al £ S 


GAS Ja2 


SS 


Jal 


ALUMINIUM BROMIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) hb i kJ / mol 
349.440 349.440 -—410.450 0.000 —514.636 
349.918 349.441  -410.307 0.143 -515.282 
372.525 352.508 -402.443 8.007 -551.453 
390.440 358.365  -394.413 16.037  -589.633 
405.242 364.980 -386.293 24157 -629.438 
417.840 371.654 -378.120 32.330 — 670.608 
428.799 3/8127 -369.912 40.538 -712.952 
438.494 384306 -361.681 48.769 -756.326 
447.183 390.167 —353.434 57.016 — 800.617 
455.055 395.714 —345.175 65.275 — 845.735 
462.249 400.963 -—336.906 73.544 — 891.606 
468.873 405.935 — 328.631 81.819 — 938.166 
475.010 410653  -320.350 90.100 -985.364 
480.727 415.136 -312.064 98386 -1033.154 
486.076 419.404 -303.775 106.675 -1081.497 
491.103 423.476 —295.483 114.967 -1130.359 
495.844 427.366 —287.189 123.261 -1179.708 
500.330 431.089 —278.892 131.558 -1229.519 
504.586 434.658 —270.594 139.856 —-1279.767 
508.635 438.085 -262.295 148.155 -1330.429 
512.497 441.381 —253.995 156.455 —-1381.487 
516.187 444.553 —245.693 164.757 -—1432.923 
519.720 447.612 —237.390 173.060 -1484.720 
523.110 450.565 —229.087 181.363 -1536.862 
526.367 453.418 —220.783 189.667 -1589.337 
529.501 456.178 —212.479 197.971 -1642.131 
532.521 458.851 -204.174 206.276 -1695.233 
535.436 461.442 -—195.869 214581 -1748.632 
538.251 463.956 —187.564 222.886 -1802.317 


AH AG; 
-410.450 -438.133 
-410.562 -438.305 
-—456.928 -438.029 
-457.077 —433.289 
—457.289  -428.512 
—457.586  —423.694 
-458.002 -418.826 
—458.596  -—413.895 
-469.942 -408.129 
—470.517 -—401.919 
—471.092 -—395.658 
-471.670 —389.348 
— 472.251 — 382.994 
—472.836  —376.598 
— 473.425  -370.163 
-474.020 -363.691 
-—474.620 -—357.184 
— 475.225  —350.643 
-—475.837 -—344.070 
-—476.454 —-337.467 
—477.078  —330.834 
-—477.708 -—324.172 
—478.344  -317.483 
-—478.987 -—310.768 
-—479.637 —304.026 
— 480.293 -—297.259 
-774.715  —289.899 
—764.209  =2i2o92 
=173.869  —255.299 


266.694 


log Kg 


533.387 


Phase a) 
[K] 


GAS —- 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ml AS 


GAS Ja2 


[_————— 


Cp 


168.304 
168.455 
174.155 
177.086 
178.775 
179.833 
180.537 
181.027 
181.382 
181.647 
181.849 
182.006 
182.131 
182.231 
182.312 
182.379 
182.434 
182.480 
182.519 


DIALUMINIUM HEXABROMIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) 1 [ kJ / mol 


947.200 547.200 -937.200 0.000  -1100.348 
548.242 547.203 -936.888 0.312 -—1101.361 
597.583 553.892 -919.724 17.476 -1158.757 
636.792 566.686 -902.147 35.053 -1220.543 
669.240 581.152 -884.347 52.853 -1285.891 
696.884 595.759 -866.413 70.787 -1354.232 
720.946 609.936  -848.392 88.808 -1425.149 
742.240 623.476 -830.312 106.888 -1498.329 
761.333 636.324 -812.191 125.009 -1573.524 
778.633 648.487 -794.039 143.161 -1650.536 
794.448 660.001 -775.864 161.336 -1729.201 
809.010 670.910 -757.671 179.529 -1809.384 
822.503 681.262 -739.464 197.736 -1890.967 
835.072 691.102  -721.245 215.955 -1973.853 
846.836 700.472 -703.018 234.182 -2057.955 
857.890 709.410  -684.783 252.417 -2143.197 
868.316 717.951 -—666.543 270.657 -2229.512 
878.181 726.127 -648.297 288.903 -2316.842 
887.542 733.966 -630.047 307.153 -2405.132 


25 


Al2Br6[g] 
AH; AG; log K; 

[ = 
-937.200 -947.343 165.971 
—937.398 -947.406 164.958 
—1028.693 -931.909 121.695 
-—1027.475  -907.855 94.843 
-1026.340  -884.039 76.962 
-—1025.345  -860.404 64.204 
-—1024.572 -—836.897 54.644 
-—1024.141 —813.467 47.212 
-—1045.207 -788.547 41.189 
-1044.723  -762.904 36.227 
-—1044.236  -737.306 32.094 
-—1043.749 -711.748 28.598 
—1043.266 -686.228 25.603 
-—1042.789  -660.742 23.009 
—1042.319  -635.287 20.740 
-—1041.857  -609.862 18.739 
-—1041.405 -584.463 16.961 
-1040.963  -559.090 15.370 
—1040.531 — 533.739 13.940 


] 


26 


Al4C3 


Phase W 
[K] 


SOL BS} MS 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase Hise 


SOL Nb1 


[ee 


Cp 


116.075 
116.709 
139.969 
152.278 
160.277 
166.241 
171.120 
175.368 
179.224 
182.825 
186.251 
189.555 
192.769 
195.918 
199.016 
202.076 
205.106 


TETRAALUMINIUM TRICARBIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) if kJ / mol 


88.952 88.952  —208.798 0.000 -—235.319 

89.672 88.954 —208.583 0.215 -—235.484 
126.852 93.865 -195.603 13.195 -246.344 
IO9O29 103.806  -180.938 27.860 -260.701 
188.038 1h5:02 OMe 10D223/ ae OLoilal — 278.110 
213.211 127.714 -148,950 59.848 =—298.197 
235.767 139.833) 132.075" » 76.723 » =320.665 
256.142 151.640 -114.746 94.052 -345.274 


274.821 163.038 -—97.014 111.784 — 371.836 
292.074 173.994 -78.910 129.888 — 400.191 
308.129 184.510 —60.455 148.343 — 430.210 
323.169 194.604 -—41.664 167.134 — 461.783 
337.334 204.298 —22.547 186.251 —494.815 
350.742 213.618 —3.112 205.686 — 529.225 
363.485 222.590 16.6385 225.433 — 564.941 
375.642 231.238 36.690 245.488 —601.902 
387.279 239.586 57.049 265.847 — 640.052 

Remarks 

Al MPT= 2500. 


AH; AG; 
-208.798  -196.464 
-208.810 —-196.387 
—208.969 -—192.202 
— 208.861 — 188.024 
-208.970  -183.852 
-209.4385 -179.634 
-210.340 -175.321 
-—211.863 -170.860 
-256.269  -163.156 
— 257.431 — 153.787 
-—258.412 -—144.320 
=259:195) = 134,780 
=209.F00 9 —1Z0NOF 
—260.107 ~~ — 115.560 
— 260.211 = WOEsvi, 
— 260.068 — 96.279 
— 259.669 — 86.655 


143.959 


log Ky 


on 


94.041 2—ALUMINIUM CALCIUM Al2Ca 

Phase F C, S —(G-H298)/T H H-H298 G AH; AG, log K; 
[K] EK mot [ kJ / mol [ - 

SOL 298.15 72.599 85.354 85.354 — 219.660 0.000 —245.108 -219.660 —215.898 37.824 
300.00 72.769 85.803 85.355 —219.526 0.134 —245.266 -219.662 — 215.875 37.587 
400.00 79.015 107.705 88.299 —211.897 7.763 -—254.980 -219.622 —214.612 28.025 
500.00 82.333 125.725 94.037 — 203.816 15.844 —266.678 -219.516 — 213.373 22.291 
600.00 84.498 140.938 100.619 -195.468 24.192 —280.031 -219.536 —212.145 18.469 
700.00 86.120 154.091 107.339 —186.934 32.726 -—294.798 -219.802 — 210.896 IW ACTA 
800.00 87.451 165.680 113.922 -178.254 41.406 —310.798 -221.168 — 209.495 13.679 
900.00 88.614 176.048 120.259 -169.450 50.210 —327.893 -222.211 — 207.981 12.071 
1000.00 89.671 185.440 126.315 —160.535 59.125 —345.975 -245.070 — 204.794 10.697 
1100.00 90.661 194.033 132.086 —151.518 68.142 —364.954 -246.699 — 200.690 9.530 
1200.00 91.604 201.963 137.583 -142.404 77.256 —384.759 -255.594 — 195.808 8.523 
1300.00 92.514 209.331 142.822 -—133.198 86.462 —405.328 -255.663 — 190.822 7.667 
1352.00 92.978 212.969 145.450 -128.375 91.285 -—416.309 -255.665 — 188.229 Tee 

38.993 52.718 

LIQ 1352.00 94.140 251.961 145.450 —75.657 144.003 —416.309 -202.947 — 188.229 WD 
1400.00 94.140 255.246 149.159 -71.138 148.522 —428.482  -202.882 — 187.707 7.003 
1500.00 94.140 261.740 156.450 —61.724 157.936 —454.335 -—202.746 — 186.628 6.499 
1600.00 94.140 267.816 163.223 —52.310 167.350 —480.816 -202.611 — 185.558 6.058 
1700.00 94.140 273.523 169.545 -—42.896 176.764 -—507.886 -202.475 -— 184.496 5.669 
1800.00 94.140 278.904 175.472 -—33.482 186.178 —535.510 -355.644 — 179.479 5.208 

References 

Phase nls Cy 

SOL Hu1/Ku1 e 

LIQ Hu1 e 

148.004 4—ALUMINIUM CALCIUM Al4Ca 

Phase Tl C5 S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] ae ed eK )) [ kJ / mol ] [ = 

SOL 298.15 121.287 138.072 138.072 —215.476 0.000 —256.642 -215.476 -—210.572 36.891 
300.00 1212503 138.823 138.074 —215.251 0.225 -—256.898 -215.478 — 210.541 36.658 
400.00 130.258 175.089 142.960 — 202.624 12.852 —272.660  -215.452 — 208.894 27.279 
500.00 136.064 204.811 152.447 -—189.294 26.182 —291.699  -215.379 — 207.264 21.653 
600.00 140.708 230.040 163.329 -175.449 40.027 -313.473 -215.412 — 205.641 17.903 
700.00 144.804 252.043 174.463 -161.170 54.306 -—337.600  -215.667 — 203.996 15.222 
800.00 148.608 271.630 185.407 -146.498 68.978 —363.802 -217.045 — 202.199 13.202 
900.00 152.242 289.344 195.987 —131.454 84.022 —391.864 -218.226 — 200.282 11.624 
973.00 154.826 BOP 203.445 -120.246 95.230 —413.428 -262.163 — 196.964 10.574 

References 

Phase H/S C, Remarks 

SOL Hu1/Ku1 e Hut DPT= 973. (peritec.) 


Al2Ce 2-—ALUMINIUM CERIUM 194.078 
Phase iT} Cp S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) |i kJ / mol ] [ - ] 
SOL 298.15 74.680 108.240 108.240 — 163.176 0.000 —195.448 -163.176 — 157.880 27.660 
300.00 74.849 108.703 108.242 — 163.038 0.138 —195.648 -163.177 — 157.847 27.484 
400.00 81.016 131.195 111.266 — 155.204 7.972 —207.683 -163.121 — 156.073 20.381 
500.00 84.178 149.645 Wile — 146.930 16.246 —221.753 -163.033 — 154.323 16.122 
600.00 86.157 165.179 123.898 — 138.407 24.769 —237.515 -163.065 — 152.581 13.283 
700.00 87.579 178.572 130.774 — 129.717 33.459 —254.718 -163.308 — 150.818 11.254 
800.00 88.702 190.343 137.499 -— 120.901 42.275 —273.175 -163.859 — 149.001 9.729 
900.00 89.653 200.846 143.965 — 111.982 51.194 —292.744 -164.844 — 147.090 8.537 
1000.00 90.496 210.337 150.135 — 102.974 60.202 —313.311 -190.408 — 143.521 7.497 
1100.00 91.269 218.998 156.007 — 93.886 69.290 — 334.784 -196.893 — 138.635 6.583 
1200.00 91.994 226.971 161.593 — 84.722 78.454 —357.088 -197.849 — 133.296 5.802 
1300.00 92.685 234.362 166.910 — 75.488 87.688 —380.159 -198.734 — 127.880 5.138 
1400.00 93.352 241.255 171.977 —66.186 96.990 -—403.943 -199.551 — 122.399 4.567 
References 
Phase H/S Cy Remarks 
SOL W1/Nb1 e Hu MPTl= 17538 
Al4Ce 4—ALUMINIUM CERIUM 248.041 
Phase Wi Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] J/(K mol) || kJ / mol ] [ = 3 
SOL 298.15 123.147 161.921 161.921 — 163.009 0.000 —211.286 -163.009 — 156.857 27.481 | 
300.00 123.363 162.683 161.923 -— 162.781 0.228 —211.586 -163.011 — 156.819 2/.305m 
400.00 132.010 199.472 166.880 — 149.972 13.037 —229.761 -—162.992 — 154.754 20.209 | 
500.00 137.654 229.568 176.499 — 136.475 26.534 —251.259 -162.962 — 152.700 15.952 
600.00 142.114 255.071 187.523 — 122.480 40.529 —275.523 -163.033 — 150.642 13.115 9 
700.00 146.016 277.276 198.792 — 108.070 54.939 -—302.163 -163.290 — 148.561 11.086 4 
800.00 149.621 297.012 209.858 — 93.286 69.723 —330.896 -163.877 — 146.421 9.560 j 
900.00 153.053 314.834 220.548 —78.152 84.857 —361.502 -165.023 -— 144.178 8.368 } 
928.00 153.992 319.537 223.464 —73.853 89.156 —370.384 -165.486 — 143.522 8.078 i 
References 
Phase mn Ss) Cp Remarks 
SOL Nb1/Ku1 e Hu1 Tiei==5235 /eMPit=—928; 


62.434 


Phase le 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mivets) 


GAS Ja2 


Jal 


ALUMINIUM MONOCHLORIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


227.9507 
228.171 
238.324 
246.383 
253.055 
258.745 
263.708 
268.107 
272.057 
275.640 
278.919 
281.942 
284.746 
287.362 
289.813 
292.119 
294.297 
296.359 
298.319 


H H-H298 G 

eel kJ / mol 
227.957 —51.460 0.000  -119.425 
227.958 -—51.396 0.064  -119.847 
229.334 — 47.864 3.596 — 143.194 
231.966 —44.251 7.209 — 167.443 
234.941 -40.592 10.868  -192.424 
237.945 -36.900 14560 -218.021 
240.862 -33.183 18.277 -244.149 
243.649 — 29.448 22.012 — 270.744 
246.296 — 25.699 25.761 — 297.756 
248.803 -21.940 29.520 -325.143 
251.178 — 18.171 33.289 — 352.874 
253.430 -14.394 37.066  -380.919 
255.568 — 10.610 40.850 — 409.255 
257.601 —6.819 44.641 — 437.862 
259.539 -—3.021 48.439 — 466.722 
261.388 0.783 52.243 —495.819 
263.156 4.592 56.052 —525.141 
264.850 8.408 59.868  -554.675 
266.475 12.229 63.689 — 584.410 


AH; AG, 
—51.460 —77.734 
—51.472 —717.897 
—52.181 — 86.601 
— 52,994 — 95.114 
-—53.907 -103.454 
—54.921 — 111.634 
—56.059  -—119.659 
—57.374  —127.533 
— 69.441 — 134.490 
-—70.734  -—140.932 
~(2.022 4 —lTA7 257, 
-73.306 -—153.474 
—74.587  —-—159.593 
—75.865  —165.620 
=77.140 —171.562 
-78.413  —-177.424 
—19.683 ~—-183.212 
-80.952 -188.929 
-82.218 —-—194.579 


30 


AICI2[g] ALUMINIUM DICHLORIDE (GAS) 97.887 
Phase 1 C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] I (Kit) Ll kJ / mol ] [ - 
GAS 298.15 51.635 289.420 289.420 — 280.300 0.000 —366.591 -—280.300 — 291.638 51.094 
300.00 51.696 289.740 289.421 — 280.204 0.096 -—367.126 -—280.312 —291.708 50.791 
400.00 54.115 304.980 291.482 — 274.901 5.399 —396.893 -280.983 — 295.407 38.576 
500.00 55.432 Sli/acim 295.446 — 269.417 10.883 — 428.023 -281.711 — 298.931 31.229 
600.00 56.213 327.392 299.945 — 263.832 16.468 —460.267 -—282.516 — 302.300 26.318 
700.00 56.711 336.097 304.503 — 258.184 PR NAG, —493.452 -283.411 — 305.528 22.799 
800.00 57.046 343.693 308.937 — 252.495 27.805 —527.450 -284.430 — 308.620 20.151 
900.00 57.281 350.427 313.180 —246.778 33.522 —562.162 -285.627 — 311.574 18.083 
1000.00 57.453 356.471 Slice — 241.041 39.259 —597.512 -297.576 — 313.625 16.382 
1100.00 57.581 361.953 321.034 — 235.289 45.011 —633.438 -298.752 —315.173 14.966 
1200.00 57.679 366.968 324.656 — 229.526 50.774 —669.887 -—299.928 —316.614 13.782 
1300.00 57.756 371.588 328.091 — 223.754 56.546 -—706.818 -301.104 — 317.957 12.776 
1400.00 57.817 375.870 331.353 —217.975 62.325 —744.194 -302.281 —319.209 11.910 
1500.00 57.866 379.861 334.455 —212.191 68.109 —781.983 -—303.460 — 320.377 Vi S7 
1600.00 57.906 383.597 337.411 — 206.402 73.898 —820.158 -304.643 — 321.466 10.495 
1700.00 57.938 387.109 340.232 — 200.610 79.690 —858.695 -305.828 — 322.481 9.909 
1800.00 57.965 390.421 342.929 — 194.815 85.485 -—897.573 -307.018 — 323.426 9.386 
1900.00 57.988 393.556 345.512 — 189.017 91.283 -—936.773 -308.213 — 324.305 8.916 
2000.00 58.007 396.530 347.989 — 183.217 97.083 -976.278 -309.413 — 325.121 8.491 
References 
Phase H/S Ge 
GAS Ja2 Jal 
AICI3 ALUMINIUM CHLORIDE 133.340 
Phase ill Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) ‘eal kJ / mol ] [ - 
SOL 298.15 91.132 109.290 109.290 —705.630 0.000 —738.215 -705.630 —630.001 110.374 
300.00 91.295 109.854 109.292 —705.461 0.169 —738.418 -—705.600 — 629.532 109.611 
400.00 100.081 Cel 112.978 —695.892 9.738 -—750.821 -703.739 — 604.442 78.932 
465.70 105.854 152.969 MOOS —689.127 16.503 -—760.365 -702.202 — 588.248 65.980 
75.907 S15 :31510) 
LIQ 465.70 125.520 228.877 117.533 —653.777 51.853 -—760.365 -666.852 — 588.248 65.980 
500.00 125.520 237.797 125.481 -—649.472 56.158 —768.371 -665.316 —582.514 60.855 
600.00 125.520 260.682 146.165 — 636.920 68.710 —793.329 -660.972 — 566.365 49.306 
700.00 125.520 280.031 163.942 — 624.368 81.262 —820.390 -656.802 — 550.929 41.111 
800.00 125.520 296.792 179.524 —611.816 93.814 —849.250 -652.810 — 536.080 35.002 
900.00 125.520 Sime oHO 193.392 —599.264 106.366 —879.682 -649.035 —521.718 30.280 
1000.00 125.520 324.801 205.883 —586.712 118.918 —911.513 -656.040 — 507.004 26.483 
References 
Phase H/S Cy Remarks 
SOL Ja2 Jat Jat SPT= 454.1 GAS(Al2CI6), L= 115.73 kJ 
LIQ Ja2 Jal 


] 


133.340 


Phase ils 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hess 


GAS Ja2 


Jat 


ALUMINIUM CHLORIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) | I kJ / mol 


314.490 314.490 -—584.590 0.000 -678.355 
314.935 314.491 — 584.457 0.133 -678.937 
336.251 317.370 -577.038 (LODZ Eel OSO 
353.479 322,925." =—569:313) 15.277 .. = 746.052 
367.880 329.250 -561.412 23.178 -782.140 
380.226 335.672 -553.402 31.188 -819.560 
391.016 341.930 -545.321 39.269 -858.134 
400.593 347.926 -537.190 47.400 -897.723 
409.197 353.630 -529.023 55.567 -938.220 
417.006 359.042 -—520.830 63.760 -979.536 
424.152 364.174 -612.617 71.973 -1021.599 
430.738 369.044 -504389 80.201 -1064.348 
436.845 373.672 -496.148 88442 -—1107.730 
442.537. 378.075 —487.898 96.692 ~-1151.703 
447.866 382.272 -479.640 104.950 -1196.226 
452.876 386.280 -471.375 113.215 -1241.265 
457.603 390.112 -463.106 121.484 -1286.792 
462.077 393.7838 -454.831 129.759 -1332.778 
466.323 397.305 -446.553 138.037 -1379.199 


AH; AG; 
-—584.590  -570.142 
—=O04:090 O0;052 
—584.884 —565.159 
=000: 10s a -OOUMI6 
-—585.464 —-—555.176 
—585:636.  +—o505100 
—586.314  -—544.964 
-—586.960 —539.758 
—598.350 —533.711 
—598.963  —527.218 
—599.570 —520.669 
-600.176  -—514.069 
—600.782 -—507.422 
-—601.390  -500.733 
—602.001 — 494.002 
-—602.616 -—487.234 
-—603.236  -—480.429 
-—603.863 —473.589 
-—604.497  -466.716 


31 


AICI3{g] 


log Ky 


32 


Al2Cl6/g] DIALUMINIUM HEXACHLORIDE (GAS) 266.679 

Phase il} C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] (<= US TO) [ kJ / mol ] [ - ] 

GAS 298.15 157.867 475.000 475.000 -1295.740 0.000 -1437.361 -1295.740 -1220.934 213.903 
300.00 158.107 475.977 475.003 -1295.448 0.292 -—1438.241 -1295.726  -1220.470 212.503 
400.00 167.460 522.892 481.336 -1279.118 16.622 -—1488.274 -1294.811 -1195.516 156.118 
500.00 172.484 560.852 493.565 -1262.097 33.643 -1542.523 -1293.785 -1170.811 122.314 
600.00 175.444 592.583 507.497 -1244.688 51.052 -—1600.238 -1292.792 -1146.310 99.795 
700.00 Aiieeet 619.779 521.641 -1227.044 68.696 -1660.889 -1291.911 -1121.968 83.722 
800.00 178.582 643.544 535.425 -1209.245 86.495 -1724.080 -1291.232 -1097.740 ALORS 
900.00 179.467 664.632 548.6382 -1191.340 104.400 -1789.509 -1290.881 -1073.579 62.309 
1000.00 180.110 683.576 561.195 -1173.359 122.381 -1856.935 -1312.014 -1047.918 54.738 
1100.00 180.591 700.766 573.114 -1155.323 140.417 -1926.165 -1311.588 -1021.529 48.508 
1200.00 180.959 716.496 584.416 -1137.245 158.495 -1997.040 -—1311.152 -—995.179 43.319 
1300.00 181.247 730.992 595.141 -1119.134 176.606  -2069.424 -—1310.709 — 968.866 38.930 
1400.00 181.475 744.433 605.331 -1100.997 194.7438 -2143.203 -—1310.266 — 942.587 35.168 
1500.00 181.658 756.960 615.026 -1082.840 212.900 -—2218.280 -—1309.825 —916.340 31.910 
1600.00 181.807 768.688 624.268 -1064.667 231.073 -2294.568 -—1309.389 — 890.122 29.059 
1700.00 181.929 779.714 633.091 -1046.480 249.260 -2371.994 -—1308.961 — 863.931 26.545 
1800.00 182.031 790.116 641.528 -1028.282 267.458 -2450.490 -—1308.543 — 837.764 24.311 
1900.00 182.115 799.960 649.610 -1010.074 285.666 -—2529.999 -—1308.138 —811.621 22.313 
2000.00 182.186 809.303 657.363 -991.859 303.881  -2610.466 -—1307.747 —785.499 20.515 

References 

Phase nl tS Cy 

GAS Ja2 Jat 

AICI3*6H20 ALUMINIUM CHLORIDE HEXAHYDRATE 241.431 

Phase T C; S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) el kJ / mol ] [ - ] 

SOL 298.15 296.228 317.997 317.997 -2691.601 0.000 -—2786.412 -—2691.601 -2260.931 396.106 
300.00 296.368 319.829 318.002 -2691.053 0.548 -2787.002 -—2691.675 -—2258.258 393.198 
400.00 303.917 406.123 329.717 -2661.039 30.562 -2823.488 -—2695.717 -2113.177 275.953 

References 

Phase H/S Cy 

SOL Nb1 Tk1,e 


| 


85.915 ALUMINIUM COBALT AICo 
Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] SS titel) Ie IL kJ / mol ] [ - 
SOL 298.15 46.419 54.392 54.392 — 110.458 0.000 —126.675 -110.458 — 109.288 19.147 
300.00 46.442 54.679 54.393 — 110.372 0.086 -—126.776 -110.463 -— 109.281 19.027 
400.00 47.698 68.212 56.230 — 105.665 4.793 —132.950 -110.827 — 108.837 14213 
500.00 48.953 78.990 59.739 -— 100.833 9.625 -—140.328 -111.374 — 108.280 Hyst2 
600.00 50.208 88.026 63.720 —95.875 14.583 -—148.690 -112.065 — 107.598 9.367 
700.00 51.463 95.860 67.764 —90.791 19.667 —157.893 -112.884 — 106.791 7.969 
800.00 52.718 102.814 71.719 — 85.582 24.876 -—167.833 -114.270 -— 105.795 6.908 
900.00 53.974 109.096 75.528 — 80.247 30.211 —178.4383 -115.472 — 104.667 6.075 
1000.00 55.229 114.847 79.176 —74.787 35.671 —189.634 -127.532 — 102.629 5.361 
1100.00 56.484 120.170 82.664 — 69.202 41.256 —201.389 -128.949 — 100.071 4.752 
1200.00 57.739 125.139 85.999 — 63.490 46.968 —213.657  -130.560 -—97.377 4.239 
1300.00 58.994 129.810 89.191 —57.654 52.804 —226.406 -132.482 —94.536 3.799 
1400.00 60.250 134.228 92.252 —51.692 58.766 -—239.610 -134.844 —91.531 3.415 
1500.00 61.505 138.427 95.191 — 45.604 64.854 —253.245 -136.111 — 88.390 3.078 
References 
Phase Int Cy Remarks 
SOL Wi/e e Hu1 MPT= 1918. 
252.774 5—ALUMINIUM 2—COBALT Al5Co2 
Phase aT er S —(G-H298)/T H H—-H298 G AH; AGy log Ky 
[K] [ J/(K mol) i) I kJ / mol ] [ - 
SOL 298.15 164.741 193.719 193.719 — 292.880 0.000 —350.637 -292.880 — 290.573 50.907 
300.00 164.850 194.739 193.722 — 292.575 0.305 —350.997 -—292.892 — 290.559 50.591 
400.00 170.707 242.965 200.258 -275.797 17.083 -—372.983 -293.776 — 289.661 37.826 
500.00 176.565 281.687 212.794 — 258.434 34.446 —399.277 -295.094 — 288.487 30.138 
600.00 182.422 314.396 227.070 — 240.484 52.396 —429.122 -296.708 — 287.019 24.987 
700.00 188.280 342.956 241.627 — 221.949 70.931 -—462.019 -298.579 — 285.260 21.286 
800.00 194.138 368.480 255.915 — 202.828 90.052 -—497.612 -301.654 — 283.086 18.484 
900.00 199.995 391.684 269.731 —183.122 109.758 —535.638 -304.586 — 280.599 16.286 
1000.00 205.853 413.059 283.008 —162.829 130.051 —575.888 -361.169 — 273.942 14.309 
1100.00 211.710 432.954 295.746 —141.951 150.929 -—618.200 -363.820 — 265.091 12.588 
1200.00 217.568 451.626 307.965 —120.487 172.393 —662.438 -366.525 — 255.997 11.143 
1300.00 223.426 469.272 319.701 —98.438 194.442 —708.491 -369.517 — 246.668 9.911 
1400.00 229.283 486.044 330.988 —75.802 217.078 —756.264 -373.055 — 237.088 8.846 
1443.00 231.802 493.018 335.713 —65.889 226.991 -777.314 -373.672 — 232.902 8.431 
References 
Phase nl fs C, Remarks 
SOL Wi/e e Hu1 DPT= 1443. (LIQ + AICo) 
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AIF[g] 


Phase ily 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al IS 


GAS Ja2 


————— 


Jat 


ALUMINIUM MONOFLUORIDE (GAS) 


S —(G—H298)/T 


J/(K mol) - 


215.160 
215.358 
224.785 
232.413 
238.820 
244.335 
249.174 
253.481 
257.361 
260.890 
264.126 
267.113 
269.888 
272.478 
274.907 
277.194 
279.354 
281.401 
283.347 


H H-H298 G 

Te kJ / mol 
215.160 -265.684 0.000 -329.834 
215.161 -265.625 0.059  -330.232 
216.435 -262.344 3.340 -352.258 
218.892 -258.923 6761  -375.130 
221.694 -255.408 10.276  -398.700 
224.543 -251.829 13.855  -422.864 
227.326  -248.205 17.479 —447.545 
229.997 -244.548 21.136 -472.681 
232.543 -240.866 24.818  -498.227 
234.962 -237.163 28.521 -524.142 
237.259 -233.444 32.240 -550.395 
239.442 -229.711 35.973 -576.959 
241.519  -225.967 39.717 -603.811 
243.498  -222.213 43.471 630.930 
245.386 -218.449 47.235 -658.301 
247.190  -214.677 51.007 -685.907 
248.918  -210.898 54.786 -713.736 
250.574 -207.112 58.572 -741.774 
252.164 -203.319 62.365 -770.012 


AH; AG; 
-265.684 -291.172 
-265.699 -291.330 
— 266.531 =299:750 
- 267.433 -307.952 
-268.410 -315.965 
-—269.473 —323.809 
—270.654 ~ —331.492 
=272,009  —339:018 
— 284.111 — 345.623 
—285.437 —351.710 
-—286./57  —357.676 
-—288.072 -—363.533 
— 289.384 -369.288 
—290.693 ~ -—374:950 
-291.999 -380.524 
—293.303 -—386.017 
-—294.605 -391.433 
=295:905" = 396.777 
-— 297.203  -—402.053 


64.978 


Phase ils 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nts 


GAS Ja2 


_=———— 


Jat 


ALUMINIUM DIFLUORIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


264.100 
264.384 
278.122 
289.459 
299.084 
307.426 
314.773 
321.331 
327.247 
332.632 
337.571 
342.132 
346.367 
350.320 
354.024 
357.510 
360.800 
363.916 
366.875 


H H-H298 G 

It II kJ / mol 
264.100  -695.000 0.000 -773.741 
264.101 -694.915 0.085 -774.230 
265.949 -690.131 4.869 -801.380 
269.551 — 685.046 9.954 -829.775 
273.691 -679.764 15.236 -859.215 
277.928  -674.352 20.648 -889.550 
282.084 -668.848 26.152 -920.667 
286.087 -663.280 31.720 -952.478 
289.912  -657.665 37.335  -984.912 
293.554  -652.015 42.985 -1017.910 
297.019 -646.338 48.662 -1051.423 
300.316  -640.639 54361 -1085.411 
303.456  -634.924 60.076  -1119.839 
306.450  -629.196 65.804 -1154.675 
309.309 -623.456 71.544 -1189.894 
312.043 -617.707 77.293 -1225.473 
314.661 -611.950 83.050 -1261.390 
317.172  -606.186 88.814 -1297.627 
319.584 -600.417 94583 -1334.168 


AH; AG; 
-695.000 -704.848 
-695.018 -704.909 
-695.954 -708.063 
-696.873  -710.984 
-697.819  —-713.719 
—698.824 -716.290 
=—699:929 —-718.711 
—701.197 -720.985 
-713.207- -722.348 
-714.438 —-—723.203 
-715.664 —-723.945 
-—716.887 —-—724.586 
—/lOaliO) m7 2oulee 
—119:333) ee 7 20109 
—720.557 —725.969 
Cll OO) 1209269 
-723.015 —-726.498 
-724.249  —-726.657 
—725.487 —=—726.752 
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AIF2[g] 


log Ky 
[ = 


123.486 
122.736 
92.464 
74.276 
62.135 
53.450 
46.927 
41.845 
37.732 
34.342 
31.513 
29.114 
27.055 
25.267 
23.700 
22.316 
21.082 
WO AG 
18.981 


36 


AIF3 


Phase 


SOL-A 


SOL-B 


7 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
728.00 


728.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1548.00 


References 


Phase 


SOL-A 
SOL-B 


mn iS 


Ja2,Co1 
Ja2 


_ SSS 


Cp 


75.105 
75.398 
86.289 
2279 
97.294 
105.357 
107.943 


97.574 

98.516 

OOMAIS 
100.831 
101.893 
102.917 
103.915 
104.894 
105.859 
106.319 


Cp 


Jal 
Jal 


ALUMINIUM FLUORIDE 


S —(G-H298)/T H H-H298 G AH; AGy 
J/(K mol) i) || kJ / mol 

66.480 66.480 -—1510.400 0.000 -1530.221 -1510.400 -1431.096 
66.945 66.481 -—1510.261 0.139 -1530.344 -1510.393 -1430.604 
90.316 69.594 -—1502.111 8.289 -1538.238 -1509.570 -1404.112 
110.267 75.785 -1493.159 17.241 -1548.293 -1508.304 -1377.889 
127.470 82.997 -1483.716 26.684 -1560.198 -1506.825 -1351.940 
143.046 90.476 -1473.601 36.799 -1573.733 -1504.902 -1326.270 
147.228 92.579 -1470.615 39.785 -1577.797 -—1504.249 -1319.137 

0.774 0.563 

148.002 92.579 -1470.052 40.348 -1577.797 -—1503.686 -1319.137 
157.249 97.989 -1462.992 47.408 -1588.791 -1502.705 -1300.933 
168.922 105.233 -1453.080 57.320 -1605.110 -—1501.452 -1275.788 
179.487 112.139 -1443.052 67.348 -1622.539 -1510.890 -1250.016 
189.147 118.707 -1432.915 77.485 -1640.977 -1509.488 -1223.996 
198.057 124.953 -1422.675 87.725 -1660.343 -1508.014 -1198.107 
206.334 130.898 -1412.333 98.067 -1680.568 -1506.467 -1172.343 
214.071 136.566 -1401.892 108.508 -1701.592 -1504.845 -1146.702 
221.341 141.977 -1391.354 119.046 -1723.366 -1503.148 —-1121.179 
224.683 144490 -1386.262 124.138 -1734.071 -1502.306 -1108.969 


Remarks 


Jat BPT= 1548. L= 273.6 kJ, GAS(AIF3 + Al2F6) 


83.977 


log K; 
[ = 


250.722 
249.090 
183.358 
143.947 
117.697 

98.967 

94.649 


94.649 
84.942 
74.045 
65.294 
58.123 
52.152 
47.105 
42.784 
39.043 
37.420 


] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase H/S 


| GAS Ja2 


Jat 


S  -(G-H298)/T 


J/(K mol) 


276.690 
277.077 
295.949 
311.716 
325.210 
336.960 
347.341 
356.624 
365.0114 
372.655 
379.673 
386.158 
392.184 
397.810 
403.086 
408.052 
412.741 
417.184 
421.404 


ALUMINIUM FLUORIDE (GAS) 


H H-H298 G 

I) kJ / mol 
276.690 -—1209.320 0.000 -1291.815 
276.691 -1209.204 0.116 -1292.327 
279.224 -1202.630 6.690 -1321.010 
284.189 -1195.556 13.764  -1351.415 
289.929 -1188.151 21.169 -1383.277 
295.827 -1180.526 28.794 -1416.399 
301.630 -1172.751 36.569 -1450.624 
307.234 -1164.869 44.451 -1485.830 
912.599 —1156:908) ~52'4125, =1521.919 
317.716 -1148.888 60.432 -1558.808 
322.591 -1140.821 68.499 -1596.429 
327.234 -1132.719 76.601 -1634.725 
331.661 -1124.588 84.732 -1673.645 
335.885 -1116.433 92.887 -1713.148 
339.922 -1108.258 101.062 -1753.196 
343.785 -1100.067 109.253 -1793.755 
347.487 -1091.862 117.458 -1834.797 
351.040 -1083.645 125.675 -1876.295 
354.453 -1075.418 133.902 -1918.226 


AH AG; 
-—1209.320 -1192.690 
AQIS = ie otei7/ 
-—1210.089 -1186.884 
=1210:701 —1181.011 
—1211.260 —-1175.020 
—1211.828 -—1168.935 
—1212.463 -1162.765 
-—1213.241 -1156.508 
-—1224.746 -1149.396 
—1225.460 -1141.827 
—1226.161 -1134.193 
—1226.853 -1126.501 
—1227.541 -1118.755 
—1228.226 -1110.961 
—1228.911 -1103.121 
—1229.598 -1095.238 
—1230.286 -1087.315 
—1230.978 -1079.353 
-—1231.675 -1071.355 
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AIF3{(g] 


log K; 
[ se 


208.954 
207.648 
154.991 
123.379 
102.295 
87.227 
fO921 
67.122 
60.038 
54.221 
49.370 
45.263 
41.741 
38.687 
36.013 
33.653 
31.553 
29.673 
27.981 
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Al2F6{[g] DIALUMINIUM HEXAFLUORIDE (GAS) 167.953 
Phase U C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (UM i) IE | kJ / mol [ - ] 
GAS 298.15 ASBy/Oi 387.120 387.120  -2633.620 0.000 -—2749.040 —2633.620 -2550.789 446.888 
300.00 134.089 387.948 387.123 -2633.372 0.248 -2749.757 -—2633.636  -—2550.275 444.042 
400.00 149.198 428.730 392.580  -—2619.160 14.460 -—2790.652 —2634.078 -—2522.402 329.392 
500.00 158.956 463.154 403.344  -2603.715 29.905 -2835.292 -2634.004 -2494.484 260.597 
600.00 165.190 492.727 415.836  -2587.485 46.1385 -—2883.121 -—2633.704 -2466.606 214.737 
700.00 169.334 518.523 428.703  -2570.746 62.874 -2933.712 -—2633.349 -2438.785 181.984 
800.00 172.205 541.332 441.383 -2553.661 79.959  -—2986.727 -—2633.086 -2411.010 157.423 
900.00 174.269 561.741 453.643 -2536.332 97.288  -3041.898 -—2633.076 -2383.255 138.321 
1000.00 175.799 580.185 465.389 -2518.825 114.795 -3099.009 -—2654.500 -2353.964 122.958 
1100.00 176.964 596.997 476.601 -—2501.184 132.436 -3157.881 -—2654.329 -2323.919 110.354 
1200.00 177.869 612.436 487.286 -2483.440 150.180 -3218.363 -2654.119 -2293.891 99.850 
1300.00 178.588 626.702 497.469 -2465.616 168.004  -3280.329 -2653.885 -—2263.881 90.964 
1400.00 179.166 639.959 507.179 -2447.728 185.892 -3343.670 -—2653.634 -—2233.890 83.347 
1500.00 179.640 652.337 516.448 -2429.786 203.834 -3408.292 -2653.373 -2203.917 76.747 
1600.00 180.032 663.943 525.307 -2411.802 221.818 -3474.112 -—2653.108 -2173.962 70.973 
1700.00 180.360 674.868 533.787 -—2393.782 239.838  -3541.058 -—2652.843 -2144.024 65.878 
1800.00 180.638 685.185 541.914 -2375.732 257.888 -3609.065 -2652.580 -2114.101 61.350 
1900.00 180.875 694.958 549.714 -2357.656 275.964 -3678.077 -—2652.322 -—2084.192 57.298 
2000.00 181.079 704.241 557.210 -—2339.558 294.062 -3748.040 -2652.071 -—2054.297 53.653 
References 
Phase H/S C, 
GAS Ja2 Jal 
AIH3 ALUMINIUM HYDRIDE (HEXAGONAL) 30.005 
Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) il kJ / mol [ - ] 
SOL 298.15 40.314 30.041 30.041 — 11.401 0.000 — 20.358 — 11.401 46.516 -—8.149 
300.00 40.455 30.291 30.042 — 11.326 0.075 - 20.414 —11.451 46.875 -—8.162 
400.00 48.101 42.976 Si) /20 —6.898 4.503 — 24.089 — 13.889 66.701 -8.710 
References 
Phase nd S Cis 
SOL Pa3 Pa3 


407.695 ALUMINIUM IODIDE All3 
Phase vv Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] || a A ia i} Ik kJ / mol ] [ - 
SOL 298.15 98.893 190.100 190.100 — 302.900 0.000 -—359.578 -302.900 — 299.207 52.420 
300.00 99.069 190.712 190.102 —302.717 0.183 —359.931 -302.913 — 299.184 52.092 
400.00 108.550 220.511 194.101 — 292.336 10.564 —380.540 -327.497 —297.013 38.786 
464.15 114.632 237.098 198.915 —285.177 Wiaf23 —395.227 -392.297 —291.057 S209 
34.256 15.900 
LIQ 464.15 121.336 271.354 198.915 —269.277 33.623 —395.227 -376.397 — 291.057 S2HO5 
500.00 121.336 280.382 204.437 — 264.928 37.972 -—405.118 -375.020 — 284.518 29.723 
600.00 121.336 302.504 218.994 — 252.794 50.106 —434.296 -371.268 — 266.772 23.225 
700.00 121.336 321.208 232.294 — 240.660 62.240 -—465.506 -367.645 — 249.644 18.629 
References 
Phase mn vs C, Remarks 
SOL Ja2 Jat 
LIQ Ja2 Jal Jal NBPT= 658.(approx.), GAS (Al2I6 + Alls) 
407.695 ALUMINIUM IODIDE (GAS) All3[g] 
Phase ly Cy S —(G—-H298)/T H H-H298 G AH; AG log K; 
[K ] [ J/(K mol) ll kJ / mol ] [ - 
GAS 298.15 76.422 373.620 373.620 — 193.300 0.000 -—304.695 -193.300 — 244.323 42.804 
300.00 76.501 374.093 373.621 — 193.159 0.141 -—305.386 -193.355 — 244.639 42.596 
400.00 79.288 396.540 376.663 — 185.349 7.951 -—343.965 -—220.510 — 260.438 34.010 
500.00 80.588 414.388 382.485 - 177.348 15.952 —384.542 -287.441 — 263.942 27.574 
600.00 81.304 429.150 389.068 — 169.251 24.049 —426.741 -—287.725 — 259.216 22.567 
700.00 81.743 441.718 395.714 — 161.097 32.203 —470.299 -—288.082 — 254.438 18.986 
800.00 82.035 452.654 402.162 — 152.907 40.393 —515.030 -—288.552 — 249.601 16.297 
900.00 82.242 462.329 408.320 — 144.693 48.607 -—560.788 -—289.197 — 244.696 14.202 
1000.00 82.396 471.002 414.162 — 136.460 56.840 -607.462 -300.591 — 238.949 12.481 
1100.00 82.514 478.861 419.692 —128.215 65.085 -—654.962 -301.212 — 232.754 11.053 
1200.00 82.610 486.045 424.927 -—119.958 73.342 -703.212 -301.832 — 226.504 9.859 
1300.00 82.688 492.660 429.886 —111.693 81.607 -—752.152 -302.453 — 220.201 8.848 
1400.00 82.755 498.791 434.591 - 103.421 89.879 —801.728 -303.077 — 213.850 7.979 
1500.00 82.812 504.502 439.064 —95.143 98.157 —851.896 -303.703 — 207.455 7.224 
1600.00 82.863 509.848 443.323 —86.859 106.441 -902.616 -304.334 —201.018 6.563 
1700.00 82.908 514.873 447.385 —78.570 114.730 -953.855 -304.968 — 194.542 5.978 
1800.00 82.950 519.613 451.267 -70.277. 123.023 -1005.581 -305.607 — 188.028 5.456 
1900.00 82.988 524.099 454.984 -~61.980 131.320 -1057.769 -306.251 — 181.478 4.989 
2000.00 83.023 528.357 458.547 -—53.680 139.620 -1110.394 -306.900 — 174.894 4.568 
References 
Phase HES Cp 
GAS Ja2 Jat 


40 


Al2i6{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nf S 


GAS Ja2 


|_—_———_—=— 


Cp 


171.003 
171.145 
176.138 
178.463 
179.738 
180.518 
181.033 
181.394 
181.660 
181.864 
182.025 
182.156 
182.266 
182.360 
182.441 
182.513 
182.577 
182.636 
182.690 


Jat 


DIALUMINIUM HEXAIODIDE (GAS) 


S 


J/(K mol) 


597.380 
598.438 
648.460 
688.042 
720.703 
748.473 
772.613 
793.958 
813.084 
830.408 
846.239 
860.814 
874.318 
886.896 
898.668 
909.731 
920.165 
930.038 
939.407 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 
597.380 -489.530 0.000  -667.639 
597.383  -489.214 0.316 -668.745 
604.169 — 471.814 17.716 —731.198 
617.124 — 454.071 35.459 — 798.092 
631.745 -436.155 53.375 -868.577 
646.486 -418.140 71.390 —942.070 
660.776  -400.061 89.469 -1018.151 
674.411 -381.938 107.592 -1096.500 
687.339 -363.785 125.745 -1176.869 
699.570 -345.608 143.922 -1259.057 
711.142 —327.414 162.116 -—1342.901 
722.102 -—309.204 180.326 -1428.263 
732.498  -290.983 198.547 -1515.028 
742.377 —272.752 216.778 -1603.096 
751.781 —254.511 235.019 -—1692.380 
760.750 -—236.264 253.266 -1782.806 
769.320  -218.009 271.521 -1874.305 
777.521 -199.748 289.782 -1966.820 
785.383 -181.482 308.048 -2060.296 


AH; AG 
-489.530 -546.895 
-—489.606 -547.251 
-542.136  -564.142 
-674.256  -556.891 
-673.104 -533.528 
-—672.110 -510.347 
=6/1-301 — 487.293 
—670.946 -—464.315 
-692.046 -439.841 
-691.603 -414.642 
O91 Oi — 389.484 
-—690.725  -—364.361 
-690.295 -339.273 
-—689.873 -—314.214 
— 689.461 — 289.184 
—689,059 —264.179 
—000:009 mE ZOOmlOm 
- 688.289  -214.237 
AGRA =i \fshe) 287 


815.390 


log Ky 


192.869 2—ALUMINIUM LANTHANUM Al2La 
Phase a C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
ES tg (Kimo) et kJ / mol ee 
SOL 298.15 WET 98.742 98.742 — 150.624 0.000 —180.064 -150.624 — 146.238 25.620 
300.00 73.747 99.199 98.744 —150.488 0.136 -—180.247 -—150.628 — 146.211 25.458 
400.00 75.170 120.609 101.653 — 143.042 7.582 -191.285 -150.921 — 144.699 18.896 
500.00 76.592 137.536 107.195 -135.454 15.170 -—204.221 -151.364  -143.095 14.949 
600.00 78.015 151.626 113.458 -—127.723 22.901 —218.699 -152.265 — 141.359 12.306 
700.00 79.437 163.759 119.797 —119.851 30.773 — 234.482 -152.962 — 139.489 10.409 
800.00 80.860 174.459 125.974 —111.836 38.788 -—251.403 -153.914 -—137.503 8.978 
900.00 82.283 184.065 131.903 -—103.679 46.945 —269.337 -155.231 —135.377 7.857 
1000.00 83.705 192.808 137.563 —95.379 55.245 —288.187 -178.059 — 131.565 6.872 
1100.00 85.128 200.853 142.956 -—86.938 63.686 -307.875 -179.346 — 126.853 6.024 
1200.00 86.550 208.321 148.095 —78.354 72.270 -—328.338 -190.185 — 121.798 5.302 
1300.00 87.973 215.304 153.000 -—69.628 80.996 -—349.523 -191.239 —116.055 4.663 
1400.00 89.395 221.876 157.687 -—60.759 89.865 —371.386 -192.151 — 110.237 4.113 
1500.00 90.818 228.092 162.175 —51.749 98.875 -—393.887 -192.921 — 104.358 3.634 
1600.00 92.240 233.999 166.481 —42.596 108.028 -416.994 -193.549 — 98.433 3.213 
1678.00 93.350 238.416 169.723 —35.358 115.266 — 435.419 -193.940 — 93.786 2.919 
References 
Phase mn fs C, Remarks 
~ SOL Kul Nb1,e Hut MPT= 1678. 
| 33.923 ALUMINIUM LITHIUM AlLi 
| Phase if Ca S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ol kJ / mol ] [es 
| SOL 298.15 48.922 46.861 46.861 — 48.953 0.000 —62.925 -48.953 — 45.824 8.028 
| 300.00 48.953 47.164 46.862 — 48.862 0.091 -63.012 -48.953 — 45.805 7.975 
400.00 50.626 61.476 48.802 — 43.884 5.069 -68.474  -49.095 -44.741 5.843 
500.00 52.300 72.952 52.521 —38.737 10.216 -75.213 —52.525 — 43.303 4.524 
600.00 53.974 82.636 56.753 —33.424 15.529 -—83.005  -52.944 —41.417 3.606 
| 700.00 55.647 91.081 61.066 -—27.942 21.011 -91.699  -53.256 —39.470 2.945 
| 800.00 5IESAI 98.621 65.298 —22.294 26.659 —101.191 — 53.512 — 37.483 2.447 
900.00 58.994 105.469 69.386 -16.478 32.475 —111.401 —53.776 — 35.464 2.058 
993.00 60.551 111.346 73.044 -10.919 38.034 -121.486 -64.625 — 32.879 1.730 
| References 
| Phase Al ¢ e Cy Remarks 
SOL Kul e Kul MPT= 993. 
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AIN ALUMINIUM NITRIDE 40.988 
Phase T Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) ol kJ / mol } ie 
SOL 298.15 30.140 20.150 20.150 —317.984 0.000 —323.992 -317.984 — 286.997 50.281 
300.00 30.291 20.337 20.151 —317.928 0.056 —324.029 -318.000 — 286.805 49.937 
400.00 36.402 29.967 21.422 —314.566 3.418 —326.553 -318.603 — 276.303 36.082 
500.00 40.448 38.547 24.006 —310.714 7.270 —329.987 -318.862 — 265.693 Calon 
600.00 43.683 46.215 27.080 — 306.503 11.481 — 334.232 -318.897 —255.053 22.204 
700.00 45.719 Houliic 30.315 — 302.025 15.959 —339.205 -318.808 —244.418 18.239 
800.00 47.083 59.313 33.559 — 297.381 20.603 —344.831 -318.721 — 233.798 15.265 
900.00 48.054 64.917 36.737 -—292.622 25.362 —351.047 -318.738 — 223.183 12.953 
1000.00 48.783 70.020 39.814 —287.778 30.206 -—357.798 -329.459 —211.799 11.063 
1100.00 49.131 74.687 42.775 — 282.881 Son03 —365.037 -329.386 — 200.036 9.499 
1200.00 49.400 78.974 45.616 -—277.954 40.030 -—372.723 -329.308 — 188.281 8.196 
1300.00 49.617 82.937 48.336 -—273.003 44.981 — 380.821 -329.229 — 176.532 7.093 
1400.00 49.798 86.621 50.941 -—268.032 49.952 —389.301 -329.149 — 164.789 6.148 
1500.00 49.952 90.062 53.435 -—263.044 54.940 —398.137 -329.071 — 153.052 5.330 
1600.00 50.084 93.290 55.826 —258.042 59.942 -—407.306 -328.993 —141.319 4.614 
1700.00 50.201 96.330 58.120 —253.028 64.956 —416.788 -328.916 — 129.592 3.982 
1800.00 50.305 99.202 60.324 -—248.003 69.981 —426.566 -328.840 —117.869 3.420 
1900.00 50.398 101.924 62.442 —242.968 75.016 —436.624 -328.765 — 106.151 2.918 
2000.00 50.484 104.512 64.481 —237.923 80.061 —446.947 -328.690 —94.436 2.466 
References 
Phase H/S Cy Remarks 
SOL Jal Jal Jal DPT= 2790. 
AINi ALUMINIUM NICKEL 85.672 
Phase alt Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] ee ON (immOl) lime kJ / mol ] [ - 
SOL 298.15 45.957 54.099 54.099 —118.407 0.000 —134.537 -118.407 —117.200 20.533 
300.00 45.982 54.383 54.100 — 118.322 0.085 —134.637 -118.415 —117.192 20.405 
400.00 47.363 67.801 55.920 —113.655 4.752 —140.775  -118.987 —116.705 15.240 
500.00 48.744 78.518 59.403 — 108.849 9.558 —148.108 -119.779 — 116.048 12s23 
600.00 50.124 SAoZin 63.359 — 103.906 14.501 —156.422 -120.862 = 1 159206 10.030 
700.00 51.505 95.357 67.382 — 98.825 19.582 —165.575 -121.965 — 114.166 8.519 
800.00 52.886 102.325 Neo22 -93.605 24.802 -—175.465 -122.840 —112.993 7.378 
900.00 54.266 108.634 75.123 —88.247 30.160 —186.018 -123.822 = 1/1). 70s 6.483 
1000.00 55.647 114.423 78.767 —82.752 35.655 SO e855 — 109.540 5.722 
1100.00 57.028 119.791 82.256 -77.118 41.289 —208.888 -136.404 — 106.899 5.076 
1200.00 58.409 124.812 85.595 —71.346 47.061 —221.121 -137.248 — 104.179 4.535 
1300.00 59.789 129.542 88.795 —65.436 52.971 — 233.841 -138.045 — 101.390 4.074 
References 
Phase ais C, Remarks 
SOL Kul Hu Tk1 MPT= 1911. 


] 
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203.052 ALUMINIUM 3—NICKEL AINi3 

Phase T GC S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] SS (Kimo) rk kJ / mol [ - ] 

SOL 298.15 98.097 113.805 113.805 — 153.134 0.000 —187.065  -153.134 — 151.914 26.615 
300.00 98.157 114.412 113.807 -— 152.952 0.182 -—187.276 -153.142 — 151.906 26.449 
400.00 101.378 143.091 117.695 — 142.976 10.158 —200.212 -153.869 — 151.400 19.771 
500.00 104.600 166.059 125.145 — 132.677 20.457 —215.706 -155.080 — 150.654 15.739 
600.00 107.822 185.415 USES 7/ — 122.056 31.078 — 233.304 -157.029 -— 149.602 13.024 
700.00 111.043 202.277 142.246 —111.112 42.022 -—252.707 -—158.904 — 148.185 11.058 
800.00 114.265 217.315 150.707 —99.847 53.287 —273.699 -159.918 — 146.583 9.571 
900.00 117.487 230.960 158.877 — 88.259 64.875 —296.123 -160.972 — 144.855 8.407 
1000.00 120.708 243.505 166.721 — 76.350 76.784 —319.855 -172.750 -— 142.241 7.430 
1100.00 123.930 255.161 174.237 —64.118 89.016 —344.795 -173.726 — 139.142 6.607 
1200.00 Wey 266.082 181.440 —51.564 101.570 -370.862 -174.670 — 135.956 5.918 
1300.00 130.373 276.387 188.351 —38.687 114.447 -397.991 -175.566 — 132.693 5.332 
1400.00 133.595 286.167 194.992 —25.489 127.645 -—426.122 -176.341 — 129.365 4.827 
1500.00 136.817 295.494 201.383 -11.968 141.166 —455.209 -176.853 — 125.990 4.387 
1600.00 140.038 304.426 207.546 1.874 155.008 —485.208 -177.043 — 122.591 4.002 
1668.00 142.229 310.300 211.616 11.471 164.605 -—506.110 -176.987 — 120.277 3.767 

References 

Phase nfs Cy Remarks 

SOL Kul Kul,e Hu1 DPT= 1668. (peritec.) 

139.635 3—ALUMINIUM NICKEL AI3Ni 

Phase T Cy > —(G-H298)/T H H-H298 G AH; AG; log K; 

[K ] [ J/(K mol) ‘ol kJ / mol ] [ - ] 

SOL 298.15 94.577 110.667 110.667 — 150.624 0.000 —183.619 -150.624 — 149.422 26.178 
300.00 94.642 heey 110.669 — 150.449 0.175 -—183.825 -150.632 - 149.414 26.015 
400.00 98.157 138.960 114.423 — 140.809 9.815 —196.393 -151.245 — 148.925 19.448 
500.00 101.671 161.241 121.628 — 130.818 19.806 —211.438 -152.132 — 148.248 15.487 
600.00 105.186 180.088 129.840 — 120.475 30.149 — 228.528 -153.326 — 147.365 12.829 
700.00 108.700 196.567 138.219 — 109.780 40.844 —247.377 -154.550 -— 146.265 10.914 
800.00 HIZZils Aleit 146.449 -—98.735 51.889 —267.784 -155.602 — 145.012 9.468 
900.00 115.729 224.731 154.413 — 87.338 63.286 —289.595 -156.922 — 143.613 8.335 
1000.00 119.244 237.106 162.071 —75.589 75.035 —312.695 -190.255 — 139.770 7.301 
1100.00 122.759 248.636 169.422 — 63.489 87.135 —336.988 -191.024 — 134.682 6.396 
1127.00 123.707 251.624 171.356 —60.161 90.463 —343.742 -191.188 — 133.298 6.178 

| References 
Phase H/S Cp Remarks 
SOL Kul e Hut DPT= 1127. (peritec.) 
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AI3Ni2 3-—ALUMINIUM 2—NICKEL 198.325 
Phase Hi Cy S —(G-H298)/T H H—-H298 G AH AG; log K; 
[K ] (AK ated) I kJ / mol ] {i= 
SOL 298.15 116.294 136.398 136.398 — 282.420 0.000 —323.087 -282.420 — 279.983 49.052 
300.00 116.357 USHA ite} 136.401 — 282.205 0.215 —323.340 -282.436 — 279.968 48.747 
400.00 119.788 171.062 141.006 — 270.398 12.022 —338.822 -283.614 — 278.984 36.432 
500.00 123.219 198.160 149.815 —258.247 24.173 —357.327 -285.299 —277.641 29.005 
600.00 126.650 220.929 159.818 —245.754 36.666 —378.311 -287.613 —275.905 24.020 
700.00 130.081 240.710 169.991 —232.917 49.503 -401.414 -290.012 — 273.746 20.427 
800.00 133.511 258.303 179.951 —219.738 62.682 — 426.380 -292.023 —271.287 AVES 
900.00 136.942 274.227 189.555 -—206.215 76.205 —453.019 -294.368 — 268.559 15.587 
1000.00 140.373 288.833 198.762 -192.349 90.071 —481.182 -328.832 — 263.268 We Mey 
1100.00 143.804 302.373 207.573 -—178.140 104.280 —510.750 -330.837 — 256.613 12.186 
1200.00 147.235 315.032 216.006 —163.588 118.832 —541.627 -332.691 — 249.782 10.873 
1300.00 150.666 326.953 224.086 —148.693 133.727 -—573.732 -334.386 — 242.803 9.756 
1400.00 154.097 338.244 231.841 -—133.455 148.965 -—606.997 -335.871 — 235.701 8.794 
1406.00 154.303 338.903 232.296 —132.530 149.890 —609.028 -335.952 — 235.272 8.741 
References 
Phase H/S Cy Remarks 
SOL Hu1/e e Hu1 DPT= 1406. (peritec.) 
AlO{g] ALUMINIUM MONOXIDE (GAS) 42.981 
Phase ul C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] HY I itll) I I kJ / mol ] [ - 
GAS 298.15 30.885 218.385 218.385 68.618 0.000 3.507 68.618 42.519 -7.449 
300.00 30.909 218.576 218.385 68.675 0.057 3.102 68.603 42.357 -—7.375 
400.00 32.483 227.681 219.616 71.844 3.226 — 19.228 67.780 SOM — 4.405 
500.00 33.762 235.075 221.991 75.160 6.542 — 42.377 66.925 25.318 — 2.645 
600.00 34.679 241.316 224.705 78.584 9.966 — 66.205 66.015 17.081 — 1.487 
700.00 35.388 246.717 227.472 82.089 13.471 —90.613 65.025 9.003 -0.672 
800.00 36.002 251.483 230.182 85.659 17.041 — 115.527 63.924 1.073 -—0.070 
900.00 36.591 2oonoOl 232.790 89.288 20.670 — 140.893 62.663 —6.710 0.389 
1000.00 37.199 259.643 235.284 92.978 24.360 — 166.666 50.676 — 13.583 0.710 
1100.00 37.900 263.222 237.663 96.732 28.114 — 192.811 49.502 — 19.952 0.947 
1200.00 38.667 266.552 239.933 100.560 31.942 —219.302 48.380 — 26.216 1.141 
1300.00 39.502 269.679 242.102 104.468 35.850 —246.115 47.322 — 32.389 1.301 
1400.00 40.379 272.639 244.179 108.462 39.844 ALS} XS 46.334 — 38.483 1.436 
1500.00 41.272 275.455 246.171 112.544 43.926 — 300.638 45.421 — 44.509 1.550 
1600.00 42.151 278.147 248.086 116.716 48.098 — 328.319 44.584 —50.477 1.648 
1700.00 42.994 280.728 249.930 120.973 52.355 — 356.264 43.821 — 56.394 1RASS 
1800.00 43.780 283.208 ZOilevaln WAd.S) 56.695 — 384.461 43.128 — 62.269 1.807 
1900.00 44.494 285.594 253.432 129.727 61.109 —412.902 42.497 —68.107 1.872 
2000.00 45.120 287.893 255.098 134.209 65.591 —441.577 41.923 =73.913 1.930 
References 
Phase H/S C, 
GAS Jat Jat 


] 


58.980 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Mb AS 


GAS Jal 


Jal 


S  -(G-H298)/T 


J/(K mol) 


245.292 
245.595 
260.290 
272.453 
282.788 
291.743 
299.628 
306.662 
313.006 
318.779 
324.075 
328.964 
333.504 
337.741 
341.712 
345.448 
348.975 
352.315 
355.487 


ALUMINIUM DIOXIDE (GAS) 


H H—-H298 


G 


245.292 
245.293 
247.268 
251.124 
255.562 
260.106 
264.563 
268.857 
272.960 
276.867 
280.583 
284.119 
287.486 
290.697 
293.763 
296.694 
299.502 
302.194 
304.780 


| 


[ 


— 187.862 0.000 
Sa OIavaral 0.091 
— 182.653 5.209 
Sel O/eee|O:665 
Sall/alpO2OmmnO:OG0 
-165.716 22.146 
SWI Beyer 
— 153.837 34.025 
-147.816 40.046 
-141.758 46.104 
— 135.672 52.190 
-129.563 58.299 
-— 123.437 64.425 
= e290 01566 
—111.1438 76.719 
-104.981 82.881 

-98.810 89.052 

—92.632 95.230 

—86.448 101.414 


kJ / mol 


— 260.996 
— 261.450 
— 286.769 
— 313.424 
— 341.199 
— 369.936 
— 399.512 
— 429.833 
— 460.822 
— 492.415 
— 524.562 
OOMee i, 
— 590.343 
— 623.908 
— 657.882 
— 692.242 
—726.965 
— 762.031 
—797.422 


AH; AG; 
— 187.862  -191.401 
— 187.871 — 191.423 
—188.230  —-192.547 
—188.474  -193.597 
-188.718 -—194.600 
—189.029 —195.557 
—189.462 -196.461 
=190.083 * —197:301 
-201.469 -197.302 
=202.095 » —196:855 
-—202.732 -196.350 
— 203.381 —195:792 
-— 204.043 -—195.184 
-204.718  -194.528 
-205.408 -193.826 
=206.112 ~~ —193:080 
—206.832 -—192.293 
—207.568 -191.465 
—208.322 ~— —190.598 
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Al2O{[g] 


Phase als 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ad S 


GAS Jat 


Jat 


DIALUMINIUM OXIDE (GAS) 


S —(G—H298)/T 


J/(K mol) 


257.007 
257.331 
272.801 
285.333 
295.866 
304.938 
312.896 
319.979 
326.358 
332.157 
337.472 
342.376 
346.928 
Soil 19 
355.154 
358.896 
362.428 
365.773 
368.947 


H H-H298 


G 


257.007 
257.008 
259.099 
263.132 
267.733 
272.415 
276.988 
281.379 
285.563 
289.539 
293.315 
296.903 
300.315 
303.566 
306.667 
309.631 
312.467 
315.185 
317.794 


] 


[ 


— 130.541 0.000 
— 130.444 0.097 
— 125.060 5.481 
—119.440 11.101 
— 113.661 16.880 
all OMA mmo 
—101.814 28.727 
-95.800 34.741 
—89.746 40.795 
—83.662 46.879 
Sn IS ee OL OO 
Sle Om O91 10 
—65.283 65.258 
SS) 43) AAI 
SZ) Tes, 
-—46.790 83.751 
-—40.610 89.931 
—34.425 96.116 
—28.235 102.306 


kJ / mol 


— 207.168 
— 207.643 
— 234.180 
— 262.107 
2M NEL 
= 321.232 
= Sho) 116) 
— 383.782 
—416.104 
— 449.034 
— 482.519 
=19)1(5)45)1| 
—§50.983 
— 585.890 
— 621.209 
— 656.913 
— 692.981 
SPS) SEE 
— 766.130 


AH AG; 
— 130.541 = WSS) ZS 
— 130.561 — 159.906 
—134.676 -169.521 
-—132.868 -178.846 
-134.178 -187.921 
=135.653 = =196:765 
— 137.365 -205.381 
— 139.431 — 213.764 
—162.997 -—220.376 
=—165.017  —226.016 
—167.032 —231.473 
-169.046 -236.761 
-171.060  —241.895 
-173.075 -246.884 
SWAGYORE) Ses) 7feks 
SWS =a Zo 
SWSNAS) = Aoil Ore: 
=O = Cemnne= ZOOFOS 
SUES ZS) = AGS) 21872 
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85.962 DIALUMINIUM DIOXIDE (GAS) Al202{g] 


Phase T es S  -(G-H298)/T H H-H298 G AH; AG, log K; 
[Kk] [————J/(Kmol) Pe] kJ / mol bh (fee 


GAS 298.15 63.812 276.421 276.421 — 435.136 0.000 -517.551 -435.136 -439.526 77.003 
300.00 63.955 276.816 276.422 -435.018 O18) 518.063. —435.162  —439:553 76.533 
400.00 70.213 = =296.140 279.014  -428.285 6.851 —546.742 -436.414  -440.821 57.565 
500.00 74.065 312.257 284.097 -421.056 14.080  -577.184 -437.526  -441.793 46.154 
600.00 76.479 325.990 289.963  -413.520 21.616 -609.114 -438.659  -442.541 38.527 
700.00 78.066 337.906 295.980 -405.787 29.349 -642.322 -439.915 -443.091 33.064 
800.00 79.158 348.406 301.890 -397.923 37.213 -676.648 -441.392 -443.447 28.954 
900.00 79.938 357.777 307.588  -389.966 45.170 -711.966 -443.217 -443.599 25.746 

1000.00 80.514 366.231 313.037 -381.942 53.194  -748.173 -466.545  -442.008 23.088 
1100.00 80.950 373.926 318.228 -373.868 61.268 -785.186 -468.329  -439.468 20.869 
1200.00 81.288 380.985 323.167  -365.755 69.381 — 822.937 -470.115  -436.765 19.012 
1300.00 81.555 387.502 327.869 -357.613 77.523 -861.365 -471.905 -433.913 17.435 
1400.00 81.769 393.554 332347  -349.446 85690  -900.422 -473.702 -430.924 16.078 
1500.00 81.943 399.202 336.618 -341.260 93.876  -940.063 -475.507 -427.805 14.897 
1600.00 82.086 404.495 340.696 -333.059 102.077 -980.250 -477.322 -424.566 13.861 
1700.00 82.205 409.475 344597 -324.844 110.292 -1020.951 -479.149 -421.213 12.942 
1800.00 82.305 414.176 348333 -316.618 118518 -1062.136 -480.989 -417.752 12.123 
1900.00 82.390 418.629 351.917 -308.383 126.753 -1103.778 -482.843 -414.188 11.387 
2000.00 82.463 422.857 — 355.359  -300.141 134995 -1145.854 -484.712 ~—410.526 10.722 


References 
Phase ves Ce 


GAS Jal Jat 
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Al203 


Phase il 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2327.00 


LIQ 2327.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase nl Ss 


SOL-A Ja1,Co1 
LIQ Jal 


Cp 


79.038 

79.434 

SOM 
106.142 
112.552 
116.956 
120.179 
122.667 
124.753 
126.614 
128.267 
129.743 
131.069 
132.273 
133.375 
134.262 
135.091 
135.874 
136.619 
137.334 
138.024 
138.693 
138.871 


192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 


Cp 


Jat 
Jat 


ALUMINIUM OXIDE (ALPHA,CORUNDUM) 


S 


J/(K mol) 


50.936 

51.426 

76.770 

99.385 
119.343 
137.043 
152.881 
167.185 
180.220 
192mg 9 
203.288 
213.614 
223.278 
232.363 
240.935 
249.048 
256.746 
264.071 
271.060 
277.743 
284.148 
290.298 
Pe) AS)il ff 

47.737 
339.655 
345.600 
353.457 
361.005 
368.269 
375.268 
382.022 
388.547 


~(G-H298)/T H H-H298 G 

kJ / mol 
50.936 -1675.692 0.000 -1690.879 
50.938 -1675.545 0.147 -1690.973 
54.279 -1666.696 8996 -1697.404 
61.086 -1656.543 19.149 -1706.235 
69.167 -1645.586 30.106 -1717.192 
77.623 -1634.098 41.594 -1730.028 
86.058 -1622.234 53.458 -1744.539 
94.291 -1610.087 65.605 -1760.553 
102.241 -1597.714 77.978 -1777.933 
109.882 -1585.144 90.548 -1796.562 
117.210 -1572.398 103.294 -1816.343 
124.233 -1559.496 116.196 -1837.194 
130.966 -1546.454 129.238 -1859.044 
137.426 -1533.286 142.406 -1881.831 
143.630 -1520.003 155.689 -1905.500 
149.594 -1506.621 169.071 -1930.003 
155.335 -1493.153 182.539 -1955.296 
160.867 -1479.604 196.088 -1981.339 
166.203 -1465.979 209.713 -2008.099 
171.357 -1452.281 223.411 -2035.541 
176.339 -1438.513 237.179 -2063.638 
181.161 -1424.677 251.015 -2092.362 
182.437 -1420.930 254.762 -2100.222 

111.085 
182.437 -1309.845 365.847 -2100.222 
187.310 -1295.795 379.897 -2125.235 
193.799 -1276.549 399.143 -2160.191 
200.086 -1257.302 418.390 -2195.916 
206.182 -1238.056 437.636 -2232.382 
212.096 -1218.810 456.882 -2269.561 
217.840 -1199.563 476.129 -2307.428 
223.422 -1180.317 495.375 -2345.958 


AH; AG; 
-1675.692 -1582.271 
-1675.717 -1581.692 
-—1676.337 -1550.221 
=16/6.054 —1518:712 
-—1675.347 -1487.306 
-1674.475 -1456.034 
—1673.620 -1424.887 
-1672.958 -1393.839 
—1693.668 -1361.331 
—1692.711 -—1328.142 
—1691.638 -1295.046 
-—1690.461 -—1262.044 
—1689.189 -1229.136 
—1687.832 -1196.322 
—1686.399 -—1163.601 
—1684.904 -1130.972 
—1683.360 -1098.432 
—1681.770 —1065.979 
-1680.139 -1033.611 
—1678.469 -1001.325 
—1676./63) = 969.120 
-—1675.022  —936.993 
-—1674.546 -—928.332 
— 1563.461 -— 928.332 
—1558.269 -908.489 
—1551.184  -881.560 
-1544.132 -—854.914 
= 1osfeliln — 828.539 
-—2117.640  -801.286 
-2108.488 —754.435 
-2099.365 -—707.899 


101.961 


log Ky 
[ = 


277.207 
275.397 
202.438 
158.659 
129.481 
108.651 
93.036 
80.896 
71.109 
63.068 
56.372 
50.710 
45.860 
41.660 
37.988 
34.751 
31.876 
29.306 
26.995 
24.907 
23.010 
21.280 
20.838 


20.838 
19.773 
18.419 
WANs 
16.029 
14.948 
13.589 
12.326 


| 


101.961 


Phase V 
[K] 


SOL-C 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2290.00 


References 


_ Phase Ad Ss 


| SOL-C Jat 


Cp 


82.706 

83.140 
100.762 
111.046 
117.668 
122.310 
125.789 
128.536 
130.795 
132.710 
134.373 
135.845 
137.166 
138.365 
139.464 
140.479 
141.421 
142.301 
143.127 
143.906 
144.642 
145.273 


ALUMINIUM OXIDE (GAMMA) 


iS) —(G-H298)/T H H-H298 G 
J/(K mol) lial kJ / mol 


52.300 52.300 -1656.864 0.000 -1672.457 

52.813 52.302 -1656.711 0.153 -1672.554 

79.389 55.805 -1647.430 9.434 -1679.186 
103.071 62.940 -1636.798 20.066 -1688.334 
123.942 71.404 -1625.341 31.523 -1699.706 
142.448 80.257 -1613.330 43.534 -1713.044 
159.018 89.084 -1600.917 55.947 -1728.132 
173.998 97.700 -1588.196 68.668 -1744.794 
187.661 106.023 -1575.226 81.638 -1762.887 
200.219 114.023 -1562.049 94.815 -1782.290 
211.839 121.697 -1548.693 108.171 -1802.900 
222.654 129.051 -1535.180 121.684 -1824.631 
232.770 136.102 -1521.529 135.335 -1847.407 
242.275 142.867 -1507.751 149.113 -1871.164 
251.241 149.363 -1493.859 163.005 -1895.844 
259.727 155.607 -1479.861 177.003 -1921.397 
267.783 161.617 -1465.766 191.098 -1947.775 
275.453 167.409 -1451.579 205.285 -1974.940 
282.774 172.995 -1437.307 219.557 -2002.854 
289.776 178.391 -1422.955 233.909 -2031.484 
296.487 183.607 -1408.528 248.336 -2060.800 
302.299 188.158 -1395.481 261.383 -2087.747 


Remarks 


Ja MPT= 2290. 


49 


Al203[C] 
AH; AG; log Ky 
[ = 

—1656.864 -1563.850 273.980 
—1656.882  -1563.273 272.190 
-—1657.072 -1532.004 200.059 
-—1656.310 -1500.812 156.789 
-—1655.102 -1469.820 127.959 
-—1653.707 -1439.049 107.383 
-—1652.304 -1408.480 91.964 
-—1651.068 -1378.079 79.982 
-—1671.180 -1346.285 70.323 
-—1669.616 -1313.870 62.390 
—1667.933 -1281.603 55.787 
-1666.145 -1249.480 50.205 
-—1664.263 -1217.499 45.425 
—1662.297 -1185.656 41.288 
-—1660.255 -1153.946 37.672 
-1658.145 -1122.366 34.486 
—1655.973 -1090.912 31.657 
-1653.745 -1059.580 29.130 
-—1651.467 -1028.367 26.858 
-1649.143 -997.269 24.806 
-1646.777 -966.282 22.942 
-1644.615 -—938.487 21.407 


] 


50 


Al203{D] 


Phase T 


SS it ee 


SOL-D 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2308.00 


References 
Phase nas 


SOL-D Jal 


C 


81.362 

81.790 

99.128 
109.244 
WSEAS 
120.323 
123.746 
126.449 
128.671 
130.556 
132.192 
133.640 
134.939 
136.118 
137.199 
138.197 
139.124 
139.989 
140.802 
141.567 
142.291 
142.979 
143.032 


ALUMINUIM OXIDE (DELTA) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ie kJ / mol 


50.626 50.626 -—1666.487 0.000 -1681.581 

51.131 50.628 -—1666.336 0:151 =—1681.675 

77.276 54.075 -—1657.206 9.281) —1688,117 
100.574 61.094 -1646.747 19.740 -1697.034 
121.106 69.420 -1635.476 31.011 -1708.139 
139.312 78.129 -1623.660 42.827 -1721.178 
155.612 86.814 -1611.449 55.038  -1735.938 
170.349 95.290 -1598.934 67.553 -1752.248 
183.790 103.478 -1586.175 80.312 -1769.965 
196.144 111.348 ~ =1573.211 93.276 —1788.970 
207.576 118.897 -1560.072 106.415 -1809.163 
218.215 126.132 -1546.779 119.708 -1830.459 
228.167 133.069 -1533.349 133.138 -—1852.783 
237.518 199.723 —=1519'795146:692"—1876:072 
246.338 146.114 -1506.128 160.359 -1900.269 
254.686 152.257 = 1492358 174.129» -=1925.324 
262.611 158.169 -1478.491 187.996 -—1951.192 
270.157 163.867 -1464.535 201.952 -—1977.833 
277.358 169.362 -1450.495 215.992 -2005.212 
284.247 = 174.670 -1436.377 230.110 -—2033.295 
290.849 179.802 -1422.183 244304 -2062.052 
297.190 184.769 -1407.920 258.567 —-—2091.456 
297.686 185.160 -1406.775 259.712 -—2093.835 


Remarks 


Jal MPT= 2308. 


AH; AG; 
-1666.487 -1572.974 
-1666.508 -1572.394 
-—1666.848 -1540.934 
—1666.259 -1509.511 
-—1665.237 —-1478.253 
—1664.036 -1447.183 
—1662.835 -1416.287 
—1661.805 -1385.533 
—1682.129 -1353.362 
—1680.778 -—1320.550 
-1679.312 -—1287.866 
—1677.743 -1255.308 
-1676.083 -1222.875 
—1674.341 -1190.563 
—1672.524 -1158.370 
—1670.641 -—1126.293 
-—1668.698 -—1094.328 
—1666.701 -—1062.473 
-—1664.655 -1030.724 
-—1662.564 -999.079 
-—1660.433 —967.534 
-1658.264  -936.087 
-1658.089 -933.576 


101.961 


log Ky 
al 


21:09 
273.778 
201.225 
157.698 
128.693 
107.990 
92.474 
80.414 
70.692 
62.708 
56.059 
50.439 
45.626 
41.459 
37.817 
34.607 
31.757 
29.209 
26.920 
24.851 
22.972 
79) PASS, 
21.129 


101.961 


Phase T 
[K] 


SOL-K 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2312.00 


References 
Phase eins 


SOL-K Jat 


Cy 


80.730 

81.155 

98.357 
108.396 
114.860 
119.390 
122.786 
125.468 
127.672 
129.541 
131.165 
132.601 
133.890 
135.061 
136.134 
137.124 
138.044 
138.903 
139.709 
140.469 
141.187 
141.869 
141.949 


ALUMINIUM—OXIDE (KAPPA) 


S —(G-H298)/T H H-H298 G AH; 


J/(K mol) fell kJ / mol 


53.555 53.555 -1666.487 0.000 -1682.454 -1666.487 
54.056 53.557 -1666.337 0.150 -—1682.554 -—1666.509 
79.998 96.977 -1657.279 9.208 -1689.278 -—1666.920 
103.115 63.941 -1646.900 19.587 -1698.458 -1666.412 
123.487 72.203 -1635.716 30.771 -1709.809 -1665.478 
141.552 80.845 -1623.992 42.495 -1723.078 —1664.369 
157.726 89.462 -1611.876 54.611 -1738.056 -—1663.262 
172.348 97.872 -1599.458 67.029 -1754.572 -—1662.330 
185.685 105.996 -1586.798 79.689 -1772.483 -—1682.752 
197.943 113.805 -1573.935 92.552 -1791.673 -1681.503 
209.286 121.295 -1560.898 105.589 -1812.041 -—1680.139 
219.843 128.474 -1547.708 118.779 -1833.504 -—1678.673 
229 il, 135.357 -—1534.383 132.104 -1855.987 -1677.117 
238.995 141.960 -1520.934 145.553 -1879.427 -—1675.480 
247.747 148.301 -1507.374 159.113 -1903.769 -—1673.770 
256.030 154.397 -1493.710 172.777 -1928.961 -—1671.994 
263.894 160.263 -1479.951 186.536 -1954.961 —1670.158 
271.381 165.916 -1466.104 200.383 -1981.727 -—1668.269 
278.526 171.369 -1452.173 214.314 -2009.225 -—1666.332 
285.361 176.636 -1438.163 228.324  -2037.422 -1664.351 
291.913 181.728 -1424.080 242.407 -2066.288 -—1662.329 
298.204 186.656 -1409.927 256.560 -2095.796 -1660.272 
298.942 187.237 -1408.224 258.263 -2099.379 -1660.023 


Remarks 


Jat MPT= 2312. 
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Al203[k] 
AG; log K; 

[ = 
— 1573.847 CLOTS 
— 1573.272 273.931 
— 1542.095 ZONES it: 
—1510.935 157.846 
-1479.923 128.839 
— 1449.084 108.132 
—1418.405 92.612 
— 1387.857 80.549 
— 1355.881 70.824 
—1323.253 62.836 
—1290.744 56.185 
— 1258.353 50.561 
—1226.079 45.746 
—1193.919 41.576 
—1161.870 37.931 
— 1129.930 34.719 
—1098.097 31.866 
~ 1066.367 29.316 
— 1034.738 27.025 
— 1003.206 24.953 
-—971.771 23.073 
—940.428 21.358 
— 936.672 21.162 


| 


SZ 


Al4B209 4—ALUMINIUM 2—BORON 9-—OXIDE 273.543 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] UN Intel) leat kJ / mol ] [ = 

SOR 298.15 222.643 155.645 155.645 -4691.519 0.000 -—4737.924 —4691.519 -4425.487 TEST. 
300.00 223.828 157.026 155.649 -4691.106 0.413 -4738.214 -4691.573 -4423.836 770.258 
400.00 269.261 228.352 165.066 -4666.205 25.314 -4757.545 -4692.798 -4334.330 566.005 
500.00 296.123 291.520 184.175 -4637.846 53.673 -—4783.606 -—4692.230 -4244.755 443.447 
600.00 315.674 347.310 206.807 -4607.217 84.302 -4815.603 -4690.799 -4155.384 361.758 
700.00 Soles 397.211 230.505 -—4574.825 116.694 -4852.872 -—4688.830 -4066.298 303.431 
800.00 346.032 442.459 254.214 -4540.923 150.596 -4894.890 -4686.519 -3977.519 259.705 
900.00 359.222 483.986 277.468 -4505.653 185.866 -4941.240 -4684.092 -3889.040 225.714 
1000.00 371.748 522.486 300.068 -4469.101 222.418 -4991.587 -—4723.822 -3797.797 198.377 
1100.00 383.840 558.488 321.941 -4431.318 260.201 -5045.655 -4719.590 -3705.392 175.954 
1200.00 395.637 592.394 343.080 -4392.342 299177 -5103.215 -4714.462 -3613.412 157.288 
1300.00 407.225 624.520 363.504 -4352.198 339.321 -5164.074 -4708.423 -3521.896 141.512 
1308.00 408.145 627.021 365.108 -4348.936 342.583 -5169.080 -4707.900 -3514.596 140.354 

References 

Phase H/S Gs Remarks 

SOL Ku Kul,e T3 DPT= 1308. (peritec.) 

Al18B4033 18—ALUMINIUM 4—BORON 33-—OXIDE 1056.892 

Phase ili C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) | {I kJ / mol ] [ - 

SOL 298.15 823.166 653.959 653.959 -—17729.282 0.000 —17924.260-—17729.282 -16756.348  2935.643 
300.00 828.093 659.066 653.975 -—17727.755 1.527 -—17925.474-17729.545 -16750.310 2916.488 
400.00 1017.216 926.167 689.109 -—17634.459 94.823 —18004.926-17735.853 -16422.583 2144569 
500.00 1127.529 1165.874 760.973 —17526.832 202.450 —18109.769-17733.157 -—16094.454 1681.376 
600.00 1204.680 1378.612 846.528 -—17410.031 319.251 -18237.199-17726.002 —15767.331 1372.668 
700.00 1264.309 1568.964 936.377 —17286.471 442.811 -—18384.746-17716.366 -—15441.623 1152.268 
800.00 1312.949 1741.065 1026.378 -—17157.5383 571.749 -—18550.384-17705.657 -—15117.386 987.064 
900.00 1353.721 1898.129 1114640 -17024.142 705.140 -18732.458—17695.374 -—14794.483 858.649 
1000.00 1388.270 2042596 1200.309 —16886.995 842.287 -18929.591—-17876.208 -—14458.998 755.261 
1100.00 1417.528 2176.324 1283.034 -—16746.664 982.618 -—19140.620—17861.046 -—14117.995 670.408 
1200.00 1442056 2300.749 1362.720 -—16603.647 1125.635 -—19364.546—-17844.088 -13778.454 599.761 
1300.00 1462.208 2416999 1439.396 -—16458.398 1270.884 -—19600.497-—17825.672 -—13440.389 540.041 
1400.00 1478.216 2525.971 1513.158 —16311.343 1417.939 -—19847.703-17806.142 -—13103.786 488.908 
1500.00 1490.239 2628.390 1584128 -—16162.888 1566.394 -—20105.473-—17785.847 -—12768.608 444.642 
1600.00 1498.385 2724849 1652.438 -—16013.425 1715.857 -—20373.18383-17765.148 -—12434.800 405.955 

References 

Phase H/S Cy 

SOL Kut Kul,e 


] 


| 


| 
| 
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78.434 ALUMINIUM CHLORIDE OXIDE AIOCI 


Phase 1 C, S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[ K ] i$ JK mol) ie kJ / mol ] [ - ] 


SOL 298.15 56.902 54.392 54.392 -793.286 0.000 -809.503 -793.286 -737.229 129.160 
300.00 of.111 54.745 54.393 -793.181 0.105 -809.604 -793.284  -736.882 128.302 
400.00 64.308 12.277 56.735 —787.069 6.217 -815.980 -792.899  -718.126 93.778 
500.00 69.203 87.179 61.371 - 780.382 12.904 -823.972 -792167 -699.512 73.078 
600.00 72.634 100.120 66.775 -773.279 20.007 -833.351 -791.216  -681.068 59.292 
700.00 75.186 WL 72.368 -765.886 27.400 -843.944 -790.156 -662.792 49.458 


References 


Phase ads C, 


SOL Jat Jal 

78.434 ALUMINIUM CHLORIDE OXIDE (GAS) AIOCI[g] 

Phase aj C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] ee ad 1 (IK TO!) mel kJ / mol ] [ - ] 


GAS 298.15 50.074 248.936 248.936  -348.109 0.000 -—422.329 -348.109  -350.056 61.328 
300.00 50.163 249.246 248.937 -348.016 0.093  -422.790 -348.120 -350.068 60.952 
400.00 54.101 264.259 250.957 -342.788 5.321 -448.492 -348.618 -350.638 45.789 
500.00 56.540 276.615 254890  -337.246 10.863  -475.554 -349.032  -351.094 36.679 
600.00 58.074 = 287.070 += 259.405 + =-331.510 16.599  -503.752 -349.448  -351.468 30.598 
700.00 59.085 296.103 264.017  -325.649 22.460  -532.921 -349.919  -351.769 26.249 
800.00 59.783 304.041 268.534 -319.703 28.406  -562.936 -350.497 -351.996 22.983 
900.00 60.283 311.112 272.879 -313.699 34.410 -593.700 -351.246  -352.140 20.438 

1000.00 60.653 317.484 277.026 -307.651 40.458  -625.135 -362.745  -351.431 18.357 
1100.00 60.934 323.279 280.971 -301.571 46538 -657.178 -363.471 — 350.265 16.633 
1200.00 61.153 328.590 284.721 -295.466 52.643 -689.775 -364.198 -349.032 15.193 
1300.00 61.326 333.492 288.287 -289.342 58.767 -722.882 -364.926  -347.739 13.972 
1400.00 61.465 338.042 291.680 -283.202 64.907 -756.461 -365.658  -346.389 12.924 
1500.00 61.579 342.287 294.914 -277.050 71.059  -790.480 -366.396  -344.987 12.014 
1600.00 61.673 346.264 298.001 -270.887 77.222 -824.910 -367.139  -343.536 11.215 
1700.00 61.751 350.006 300.951 -264.716 83.393 -859.725 -367.890 -342.038 10.510 
1800.00 61.817 353.537 303.775  -258.537 89.572 -894.904 -368.650  -340.495 9.881 
1900.00 61.872 356.881 306.483 -252.353 95.756  -930.426 -369.419 -338.910 9.317 
2000.00 61.919 360.056 309.083  -246.163 101.946 -966.275 -370.198 -337.284 8.809 


2100.00 61.959 363.078 Shi fateh} —239.969 108.140 -1002.433 -370.988 — 335.619 8.348 

2200.00 61.994 365.961 313.989 —233.772 114.337 -1038.886 -371.789 — 333.916 7.928 

2300.00 62.023 368.717 316.309 —227.571 120.5388 -1075.620 -372.602 = OO27 7.544 

2400.00 62.048 371.358 318.548 —221.367 126.742 -1112.625 -373.428 — 330.401 7.191 

2500.00 62.069 373.891 320.712 —215.161 132.948 -1149888 -374.267 — 328.591 6.866 
References 


Phase WS C, 


GAS Jal Jat 
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AIOF{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al AAS 


GAS Jal 


Jat 


ALUMINIUM FLUORIDE OXIDE (GAS) 


S —(G-H298)/T 

J/(K mol) 

237.300 237.300 
237.590 237.301 
251.744 239.200 
263.579 242.925 
273.704 247.232 
282.518 251.657 
290.303 256.010 
297.265 260.214 
B08tO05 264.239 
309.288 268.078 
314.552 271.734 
319.417 US PAT 
323.938 278.538 
328.159 281.707 
SOC mul 284.735 
335.842 287.633 
339.359 290.410 
342.691 293.074 
345.855 295.635 


H H-H298 


G 


] 


[ 


— 581.576 0.000 
— 581.489 0.087 
— 576.558 5.018 
SOW LAS) WOSY21 
—565.693 15.883 
OOO mmm cIEOUS 
—554.142 27.434 
— 648.231 33.345 
—542.260 39.316 
-—536.245 45.331 
—530.194 51.382 
—524.116 57.460 
—518.016 63.560 
=—oil| ECO OmmnOD. O10 
BOS (Aois) 3/8511 
— 499.621 SIRIOS 
—493.466 88.110 
— 487.304 94.272 
—481.136 100.440 


kJ / mol 


— 652.327 
— 652.766 
— 677.256 
— 703.039 
WAS ie 
—757.736 
— 786.384 
— 815.769 
— 845.815 
— 876.461 
— 907.657 
— 939.359 
= 9ileo29 
— 1004.136 
—1037.152 
-1070.552 
—1104.313 
—1138.417 
—1172.846 


AH; AG; 
-581.576 -—583.083 
=581.590' ~—583092 
—582,209 8-583 .467 
— 582.801 — 583.730 
-—583.316 —583.867 
—583.866 -—583.916 
—584.508 -583.881 
AeSV2  ——— 1s} 8k6), 7/5) 
0 0100 Me DOCS 
—597.624 -—581.328 
=090:30/ = O19 302 
—599.149 —578.234 
SOE Sl2 =larleiswe 
—600.678 —574.904 
-601.448 —-573.161 
— 6027225) 5 —Ofle309 
-—603.010 —569.531 
—603.804 -—567.650 
-—604.608  -565.726 


61.979 


log Ky 
[ = 


102.154 
101.525 
76.196 
60.982 
50.830 
43.572 
38.124 
33.880 
30.441 
27.605 
25.239 
23.234 
21.513 
20.020 
18.712 
17.556 
16.527 
15.606 
14.775 


] 


95 


] 


| 


80.978 ALUMINIUM DIFLUORIDE OXIDE (GAS) AIOF2{g] 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[K ] ee (el) tl kJ / mol ] [ - 

GAS 298.15 63.393 292.697 292.697 -1108.760 0.000 -1196.027 -1108.760 -1096.552 192.111 
300.00 63.515 293.089 292.698 -1108.643 0.117 -1196.569 -—1108.773 -1096.476 190.913 
400.00 69.346 312.206 295.265 -1101.983 6.777 -1226.866 -—1109.319 -1092.288 142.638 
500.00 73.223 328.129 300.290 -1094.840 13.920 -1258.905 -1109.710 -1087.983 113.661 
600.00 TAWA 341.717 306.090 -—1087.384 21.876 -1292.414 -1110.061 -1083.605 94.336 
700.00 77.429 353.527 312.042 -1079.720 29.040 -1327.189 -1110.442 -1079.166 80.528 
800.00 78.615 363.948 317.892  -1071.915 36.845 -1363.073 -1110.913 -1074.667 70.169 
900.00 79.480 373.260 323.536  -1064.008 44.752 -1399.942 -1111.545 -1070.101 62.107 
1000.00 80.131 381.670 328.935 -—1056.026 52.734 -1437.695 -1122.919 -1064.695 55.614 
1100.00 80.635 389.332 334.083 -—1047.987 60.773 -1476.251 -—1123.516 -1058.843 50.280 
1200.00 81.036 396.366 338.984 -—1039.902 68.858 -1515.541 -1124109 -1052.938 45.833 
1300.00 81.361 402.865 343.651 -1031.782 76.978 -1555.506 -1124.701 -1046.983 42.068 
1400.00 81.631 408.905 348.099 -1023.632 85.128 -1596.099 -1125.296 -1040.982 38.840 
1500.00 81.857 414.545 352.3438 -1015.457 93.303 -1637.274 -1125.893 -1034.939 36.040 
1600.00 82.051 419.834 356.397 -1007.261 101.499 -1678.996 -1126.496 -1028.856 33.589 
1700.00 82.220 424.813 360.277 -999.048 109.712 -1721.231 -1127.105 -1022.734 31.425 
1800.00 82.367 ‘429.517 363.994 -990.818 117.942  -1763.949 -1127.720 -1016.577 29.500 
1900.00 82.499 433.974 367.561 -982.575 126.185 -1807.126 -1128.344 -1010.386 27.777 
2000.00 82.617 438.209 370.988 -974.319 134.441 -1850.737 -1128.977 -1004.161 26.226 

References 

Phase H/S Cy 

GAS Jal Jat 

78.004 ALUMINIUM HYDROXIDE (AMORPHOUS) Al(OH)3 

Phase y C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) laa kJ / mol ] [ - 

SOL 298.15 93.149 71.128 71.128 -1276.120 0.000 -1297.327 -1276.120 -1138.706 199.497 
300.00 93.538 TAs 71.1380 -1275.947 0.173 -1297.459 -1276.154 -1137.854 198.118 
400.00 114.516 101.488 75.049 -1265.545 10.575 -1306.140 -1277.073 -1091.566 142.544 
500.00 135.495 129.295 83.143 -1253.044 23.076  -1317.691 -1276.186 -1045.254 109.197 
600.00 156.473 155.853 93.062 -—1238.446 37.674 -1331.957 -—1273.476 —999.291 86.996 
700.00 177.452 181.549 103.876 -1221.749 54.371 -1348.833 -1268.935 — 953.927 71.183 

References 

Phase ALS Cp 

SOL Nb1/e M1,e 


56 


Al203*H20 DIASPORE 119.977 

Phase il (oe S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (UN Mil} iia kJ / mol ] [ - 

SOL 298.15 106.209 70.668 70.668 -1999.115 0.000 -2020.185 -—1999.115 -1842.033 322.717 
300.00 106.274 2S 70.670 -1998.918 0.197 -2020.316 -1999.170 -1841.058 320.557 
400.00 109.788 102.379 74.880 -1988.115 11.000 -2029.067 -—2002.229 -1787.896 233.475 
500.00 113.303 W27R255 82.947 -1976.961 22.154 -2040.589 -2005.397 -1733.948 181.144 

References 

Phase ives Cy 

SOL Nb1 Nb1,e 

Al203*H2O[B] BOEHMITE 119.977 

Phase 1 C, S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] | in) Wl kJ / mol ] [ - 

SOL 298.15 131.271 96.860 96.860 -1980.706 0.000 -2009.585 -—1980.706 -1831.433 320.859 
300.00 131.336 97.672 96.862 -1980.463 0.243 -2009.765 -1980.715 -1830.507 318.720 
400.00 134.850 135.936 102.056 -1967.154 13.552 -2021.528 -1981.267 -1780.357 232.491 
500.00 138.365 166.405 111.979 -1953.493 27.213 -2036.695 -1981.929 -1730.055 180.738 


References 
Phase H/S Cy 


SOL Nb1 Kel 


] 


o7 


156.007 GIBBSITE AI203*3H20 
Phase it C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (erm) let kJ / mol -] [ - ] 
SOL 298.15 183.474 136.901 136.901 -—2586.549 0.000 -2627.366 —2586.549 -2310.125 404.724 
300.00 184.180 138.038 136.904 -—2586.209 0.340 -2627.620 —2586.622 -—2308.410 401.930 
400.00 222.338 196.249 144.584 -—2565.883 20.666 -2644.383 -—2588.941 -2215.234 289.280 
500.00 260.496 249.961 160.346 -2541.741 44.808 -2666.722 —2588.026 -2121.846 221.668 
References 
Phase Il fs Cy 
SOL Nb1,Tk1 Nb1,Ke1 
584.953 CORDIERITE Al4Mg2Si5018 
~ Phase a Cc; S —(G-H298)/T H H-H298 G AH; AG; log Ky 
| [ K ] [ee ey, (Kimo!) || kJ / mol ] [ - ] 
| SOL 298.15 452.309 407.103 407.103 -9161.701 0.000 -9283.079 -9161.701 -8651.336 1515.678 
| 300.00 455.255 409.910 407.112 -9160.861 0.840 -9283.835 -—9161.808 -8648.169  1505.780 
| 400.00 562.003 557.510 426.511 -9109.301 52.400 -9332.305 -9162.729 -8476.595 1106.930 
| 500.00 616.312 689.313 466.180 -9050.134 111.567 -9394.791 -—9158.389 -—8305.497 867.669 
600.00 649.979 804.859 513.205 -8986.708 174.993 -9469.624 -—9151.875 -—8135.508 708.259 
| 700.00 673.900 906.938 562.305 -8920.457 241.244 -—9555.314 -9144.436 -—7966.694 594.482 
800.00 692.628 998.190 611.188 -8852.099 309.602 -9650.651 -9136.705 -—7798.972 509.221 
| 900.00 708.335 1080.700 658.845 -8782.032 379.669 -9754.661 -9129.125 -7632.214 442.962 
| 1000.00 722.167 1156.059 704.852 -8710.494 451.207 -9866.553 -9181.985 -—7461.730 389.761 
1100.00 734.773  1225.488 749.068 -8637.639 524.062 -9985.676 -9173.215 -—7290.124 346.179 
1200.00 746.546 1289.932 791.487 -8563.567 598.134 -10111.485 -9163.806 -7119.344 309.897 
1300.00 (STOO MOO NGL 832.169 -8488.349 673.352 -10243.521 -9153.771 -—6949.375 279.229 
1400.00 768.488  1406.682 871.206 -8412.035 749.666 -—10381.390 -—9397.049 -6772.945 252.702 
1500.00 778.930  1460.060 908.700 -8334.662 827.039 —10524.752 -—9383.426 -6585.981 229.344 
| 1600.00 789.132 1510.657 944.755 -8256.257 905.444 -10673.309 -—9369.210 -—6399.945 208.937 
| 1700.00 799.149 1558.800 979.471 -8176.842 984.859 -10826.801 -—9605.295 -6212.582 190.889 
if 
j References 
Lae H/S Cc 
1 SOL Nb1 e 


58 


Al2Si05 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase H/S 


SOL Pa3 


_—S——= 


Cp 


121.764 
122.292 
148.280 
165.494 
176.231 
183.245 
188.270 
192.365 
196.212 
199.817 
203.034 
206.017 
208.843 
211.562 
214.204 
216.792 
219.340 
221.857 
224.351 


S 


J/(K mol) 


84.467 

85.221 
124.145 
159.234 
190.430 
218.158 
242.970 
265.387 
285.853 
304.728 
322.255 
338.625 
353.997 
368.499 
382.237 
395.301 
407.765 
419.692 
431.135 


ALUMINIUM SILICATE (KYANITE) 


AG; 


—(G—H298)/T H H-H298 G AH; 
[ kJ / mol 
84.467 -—2594.080 0.000 -2619.264 —2594.080 
84.469 -—2593.854 0.226 -2619.421 —2594.117 
89.598 -2580.262 13.818 -—2629.919 —2595.088 
100.083 -2564.505 29.575 -2644.121 —2594.539 
112.593 -2547.378 46.702 -2661.636 —2593.198 
125.731 -2529.381 64.699 -2682.092 —2591.521 
138.863 -2510.794 83.286 -2705.170 —2589.788 
151.696 -2491.758 102.322 -2730.606 —2588.203 
164.103 -2472.329 121.751 -2758.183 -—2607.929 
176.040 -2452.523 141.557 -2787.724 -—2605.900 
187.503 -2432.378 161.702 -2819.083 -—2603.677 
198.505 -2411.924 182.156 -2852.136 —2601.272 
209.068 -2391.180 202.900 -2886.775 —2598.694 
219.218 -2370.159 223.921 -2922.907 -2595.950 
228.981 -2348.870 245.210 -2960.449 -—2593.045 
238.383 -2327.320 266.760 -—2999.332 -2640.157 
247.450 -2305.513 288.567 -3039.490 -—2636.709 
256.203 -2283.453 310.627 -3080.867 —2633.067 
264.666 -2261.142 332.938 -3123.412 -—2629.233 


— 2443.881 
—2442.949 
— 2392.359 
—2341.718 
=2291.271 
— 2241 .080 
—2191.136 
—2141.402 
—2090.314 
—2038.649 
SOOM 
— 1935.899 
— 1884.813 
— 1833.916 
—1783.207 
SSPE, 
— 1678.930 
— 1625.819 
—1572.904 


162.046 


log Ky 
[ae 


428.158 
425.355 
312.410 
244.638 
199.473 
167.231 
143.066 
124.284 
109.187 
96.807 
86.500 
77.785 
70.323 
63.863 
58.216 
53.225 
48.721 
44.697 
41.080 


| 


162.046 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase At 4S 


SOL Pa3 


Cp 


122.760 
123.323 
149.593 
165.303 
174.641 
181.025 
186.091 
190.426 
194.043 
197.352 
200.443 
203.389 
206.220 
208.959 
211.626 
214.234 
216.794 
219.314 
221.802 


Jal 


ALUMINIUM SILICATE (ANDALUSITE) 


S —(G—-H298)/T H H-H298 G 

J/(K mol) [ kJ / mol 

93.776 93.776 -—2590.314 0.000 -2618.273 

94.537 93.778 -—2590.086 0.228 -2618.448 
133.868 98.961 -2576.351 13.963 -2629.898 
169.100 109.538 -2560.533 29.781 -2645.083 
200.128 122106 -2543.501 46.813 -2663.578 
2ETAOOS 135.249 -2525.702 64.612 -2684.989 
252.066 148.347 -2507.338 82.976 -2708.991 
274.241 161.122 -2488.507 101.807 -2735.324 
294.499 173.462 -2469.277 121.037 -2763.776 
313.151 185.324 -2449.704 140.610 -2794.170 
330.457 196.706 -2429.813 160.501 -2826.361 
346.618 207.623 -2409.620 180.694 -2860.224 
361.795 218.099 -2389.139 201.175 -2895.652 
376.117 228.160 -—2368.379 221.935 -2932.554 
389.688 237.835 -2347.349 242.965 -2970.850 
402.596 247.150 -—2326.056 264.258 -3010.470 
414.914 256.131 -—2304.504 285.810 -3051.350 
426.704 264.801 -—2282.698 307.616 -3093.435 
438.016 273.180 -—2260.642 329.672 -3136.675 


og 


Al2SiO5[A] 

AH; AG; log K; 

Ly Saat 

—2590.314 -2442890 427.984 
—2590.349 -2441.976 425.186 
-—2591.178 -2392.339 312.407 
—2590.568 -2342.679 244.738 
—2589.321 -2293.212 199.642 
—2587.841 -2243.977 167.448 
—2586.333 -2194.957 143.316 
—2584.953 -2146.120 124.558 
—2604.877 -2095.908 109.479 
—2603.081 -2045.096 97.114 
—2601.111 -1994.456 86.816 
—2598.968 -1943.987 78.110 
—2596.653 -1893.689 70.654 
—2594.171  -1843.563 64.199 
-—2591.524 -1793.608 58.555 
—2638.893 -1743.377 53.567 
—2635.701 -1690.791 49.065 
—2632.313 -—1638.387 45.042 
—2628.733  -1586.167 41.426 


60 


Al2SiO5[S] 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase His 


SOL Pa3 


Cp 


122.230 
122.747 
147.475 
163.202 
173.008 
179.758 
185.004 
189.494 
193.535 
197.258 
200.826 
204.238 
207.536 
210.748 
213.894 
216.989 
220.042 
223.064 
226.058 


Jat 


ALUMINIUM SILICATE (SILLIMANITE) 


S —(G-H298)/T H H-H298 G 

J/(K mol) [ kJ / mol 
96.090 96.090 -—2587.804 0.000 -2616.453 
96.847 96.092 -—2587.577 0.227 -2616.632 
135.752 101.228 -2573.994 13.810 -2628.295 
170.496 111.678 -2558.395 29.409 -2643.643 
201.182 124.091 -2541.549 46.255 -2662.258 
228.385 137.084 -2523.894 63.910 -2683.763 
252.742 150.046 -2505.647 82.157 —-2707.841 
274.797 162.701 -2486.918 100.886 -—2734.235 
294.974 174.933 -2467.763 120.041 -2762.737 
313.594 186.703 -2448.224 139.580 -2793.178 
330.912 198.007 -2428.319 159.485 -2825.413 
347.122 208.861 -2408.064 179.740 -—2859.323 
362.379 219.287 -2387.475 200.329 -2894.806 
376.808 229.312 -2366.560 221.244 -2931.771 
390.510 238.962 -2345.327 242.477 -2970.143 
403.570 248.263 -2323.783 264.021 -3009.852 
416.059 257.241 -2301.931 285.873 -3050.838 
428.038 265.917 -2279.775 308.029 -3093.047 
439.555 274.313 -2257.319 330.485 -3136.430 


AH; AG 
—2587.804 -—2441.070 
—2587.840 -—2440.160 
—2588.821 -—2390.735 
—2588.430 -2341.239 
—2587.369 -—2291.893 
—2586.033 -2242.751 
—2584.641 -—2193.806 
—2583.363 -—2145.030 
—2603.363 -—2094.869 
—2601.602 -2044.103 
—2599.617 —1993.508 
-—2597.412 -—1943.086 
—2594.989 -1892.843 
—2592.352 -1842.780 
= 2000 UCM (OZ 0N 
—2636.620 -1742.759 
—2633.128 -—1690.279 
=2629.390 ~—1637.999 
—2625.410 -1585.922 


162.046 


log Ky; 
[ al 


427.665 
424.870 
312.198 
244.588 
UE27 
167.356 
143.241 
124.494 
109.425 
97.066 
86.775 
78.074 
70.623 
64.171 
58.532 
53.548 
49.051 
45.032 
41.420 


61 


426.052 MULLITE Al6Si2013 
Phase If C, S —(G-H298)/T H H-H298 G AH, AGy log Ky 
[K] J/(K mol) rt kJ / mol ] [ - 
SOL 298.15 325.437 274.889 274.889 -6820.464 0.000 -6902.422 -6820.464 -6443.049 1128.795 
300.00 326.955 276.907 274.895 -6819.861 0.603 -6902.933 -6820.558 -6440.707 1121.427 
400.00 390.477 380.409 288.576 -6783.731 36.733 -6935.894 -6823.025 -6313.592 824.471 
500.00 431.695 472.269 316.317 -6742.488 77.976 -6978.622 -6822.069 -6186.292 646.278 
600.00 459.452 953.604 349.222 -6697.835 122.629 -7029.997 -6819.236 -6059.381 527.516 
700.00 479.840 626.080 383.693 -6650.793 169.671 -7089.049 -6815.448 -5933.030 442.728 
800.00 493.981 691.126 418.127 -6602.065 218.399 -7154.966 -6811.440 -5807.245 379.174 
900.00 504.6114 749.949 451.781 -6552.112 268.352 -7227.067 -6807.875 -5681.943 329.771 
1000.00 513.042 803.567 484.318 -6501.215 319.249 -7304.782 -6868.369 -5552.444 290,030 
1100.00 520.019 852.802 515.609 -6449.552 370.912 -7387.634 -6863.875 -5421.066 257.425 
1200.00 525.990 898.312 545.629 -6397.245 423.219 -7475.219 -6859.083 -5290.111 230.273 
1300.00 531.236 940.625 574.405 -6344.378 476.086 -7567.190 -6854.038 -5159.566 207.314 
1400.00 535.945 980.169 601.991 -6291.015 529.449 -7663.251 -6848.779 -5029.418 187.650 
1500.00 540.240 1017.294 628.453 -6237.203 583.261 -7763.143 -6843.332 -—4899.653 170.621 
1600.00 544.211 1052.288 653.860 -6182.978 637.486 -7866.639 -6837.723 -4770.256 155.733 
1700.00 547.919  1085.393 678.279 -6128.369 692.095 -7973.538 -6932.328 -4640.321 142.580 
1800.00 551.411 1116.811 701.776 -6073.401 747.063 -8083.662 -—6926.002 -4505.679 130.751 
1900.00 554.721 1146.714 724.414 -6018.093 802.371 -8196.850 -6919.488 -4371.393 120.178 
2000.00 957.874 1175.248 746.247 -5962.462 858.002 -8312.959 -6912.803 -4237.455 110.671 
2023.00 558.579 1181.631 751.161 -—5949.623 870.841 -8340.063 -—6911.242 -4206.698 108.619 
References 
Phase nds Cy Remarks 
SOL Jal Jat Jal MPT= 2023. 
258.160 KAOLINITE Al2Si207*2H20 
Phase Tl C; S —(G-H298)/T H H-H298 G AH;s AG; log Ky; 
[K] J/(K mol) eile kJ / mol ] [= 
SOL 298.15 246.136 205.016 205.016 —-4119.566 0.000 -4180.692 -—4119.566 -3799.444 665.647 
300.00 247.255 206.542 205.021 -4119.110 0.456 -4181.072 -—4119.625 -3797.457 661.196 
400.00 291.439 284.348 215.330 -4091.958 27.608 -4205.698 -—4120.914 -3689.783 481.836 
500.00 319.344 352.553 236.104 -4061.341 58.225 -—4237.618 —4119.747 -3582.097 374.219 
600.00 340.842 412.740 260.626 -4028.297 91.269 -4275.941 -4117.042 -3474.800 302.508 
700.00 359.314 466.695 286.275 -3993.272 126.294 -4319.959 -4113.170 -3368.051 PN SPT 
References 
Phase nds Ge 
SOL Nb1 $5 
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Al2Si207*2H2O0[D] DICKITE 258.160 

Phase V C, Ss) —(G—-H298)/T H H—-H298 G AH; AG; log K; 
[K] (———J/ (Kimo) Ill kJ / mol Gees 

SOL 298.15 239.484 197.108 197.108  -4118.299 0.000  -4177.067 -—4118.299 -3795.819 665.012 
300.00 240.603 198.593 197.113 -4117.855 0.444 -4177.433 -4118.370 -3793.818 660.562 
400.00 284.786 274.486 207.161 -4091.369 26.930 -4201.163 -—4120.325 -3685.249 481.244 
500.00 312.691 341.206 227.442 -4061.417 56.882 -—4232.020 -—4119.823 -—3576.500 373.634 
600.00 334.189 400.180 251.412 -4029.039 89.260 -—4269.146 —4117.783 -—3468.005 301-9117 
700.00 352.662 453.110 276.509 -3994.678 123.621 -—4311.855 -—4114.576 -3359.947 250.722 

References 

Phase H/S Cy 

SOL Nb1 e 

AI2Si207*2H2O0[H] HALLOYSITE 258.160 

Phase i Cy S) —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] | el) al kJ / mol ] [ - ] 

SOL 298.15 246.262 203.301 203.301 -—4101.199 0.000 -4161.813 -—4101.199 -3780.565 662.339 
300.00 247.381 204.827 203.305 —4100.742 0.457 -4162.191 -—4101.258 -3778.576 657.909 
400.00 291.564 282.670 213.619 -4073.579 27.620 -4186.647 -—4102.534 -3670.732 479.348 
500.00 319.469 350.902 234.403 -4042.949 58.250 -4218.400 -—4101.355 -3562.880 372.211 
600.00 340.967 411.112 258.935 -4009.893 91.306 -4256.560 -4098.637 -3455.418 300.821 
700.00 359.440 465.087 284.595 -3974.855 126.344 -4300.415 -—4094.752 -3348.508 249.869 

References 

Phase A/S Cp 


SOL Nb1 e 


181.840 


Phase iW 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2133.00 


_ References 


Phase Hels 


SOL Ku1 


—————— 


Cy 


136.397 
137.086 
162.104 
174.874 
182.825 
188.499 
192.960 
196.715 
200.033 
203.064 
205.901 
208.600 
211.200 
213.726 
216.196 
218.623 
221.016 
223.382 
225.726 
228.052 
228.817 


Cp 


K7,e 


DIALUMINIUM TITANIUM PENTAOXIDE 


Ss 


J/(K mol) 


109.621 
110.467 
153.800 
191.475 
224.109 
252.738 
278.210 
301.159 
322.060 
341.269 
359.061 
375.649 
391.204 
405.862 
419.734 
432.914 
445.478 
457.491 
469.009 
480.079 
483.640 


Remarks 


K7 


—(G-H298)/T H 


H-H298 


G AH; 


la 


109.621 -2628.807 
109.623 -2628.554 
115.362 -2613.432 
126.910 -2596.524 
140.453 -2578.613 
154.491 -2560.034 
168.393 -2540.953 
181.890 -2521.465 
194.878 -2501.625 
207.325 -2481.468 
219.237 -2461.018 
230.638 -2440.292 
241.557 -—2419.302 
252.027 -—2398.055 
262.079 -—2376.558 
271.744 -2354.817 
281.049 —-—2332.835 
290.022 -2310.615 
298.685 -—2288.159 
307.061 -—2265.470 
309.765 -—2257.932 


MPT= 2133. 


0.000 
0.253 
15.375 
32.283 
50.194 
68.773 
87.854 
107.342 
127.182 
147.339 
167.789 
188.515 
209.505 
230.752 
252.249 
273.990 
295.972 
318.192 
340.648 
363.337 
370.875 


AG; 


kJ / mol 


—2661.490 —2628.807 
—2661.694 —2628.826 
-—2674.952 -—2628.734 
— 2692.262 -—2627.456 
-2713.079 —2625.739 
-2736.950 —2623.902 
—2763.521 —2622.140 
-2792.508 —2620.622 
— 2823.685 -—2640.521 
—2856.864 -—2638.792 
—2891.892 —2640.976 
— 2928.636 -—2638.543 
—2966.987 -—2635.985 
—3006.847 —2633.308 
—3048.133 -—2630.523 
-—3090.771 —2627.639 
—3134.695 -—2624.664 
—3179.848 —2621.605 
—3226.177 —2632.597 
-3273.635 -—2629.278 
—3289.537 -—2628.144 


— 2482.548 
—2481.640 
— 2432.541 
— 2383.626 
— 2335.017 
— 2286.708 
— 2238.660 
—2190.820 
—2141.613 
—2091.806 
— 2042.040 
— 1992.226 
—1942.605 
— 1893.170 
— 1843.918 
—1794.843 
—1745.941 
— 1697.206 
— 1648.189 
— 1599.050 
— 1582.869 
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Al2TiO5 


log Ky 
ls ee 


434.932 
432.092 
317.657 
249.016 
203.281 
170.636 
146.170 
2ifeloe 
111.866 
99.332 
88.888 
80.049 
72.479 
65.926 
60.198 
55.149 
50.666 
46.659 
43.046 
39.774 
38.763 


] 
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AIP 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nas 


SOL Kul 


—— 


J/(K mol) 


47.279 
47.539 
SZ 
69.312 
77.263 
84.083 
90.074 
95.432 
100.292 
104.748 
108.870 
112.718 
116.317 
119.716 
122.936 
125.998 
128.922 
131.721 


ALUMINIUM PHOSPHIDE 


S  -(G-H298)/T H H-H298 G 
[ kJ/mol 

47.279 -164.431 0.000 -178.527 
47.280 -164.353 0.078 -178.615 
48.937 -160.117 4.314  -184.006 
52.086 -155.818 8613 -190.474 
55.638 -151.456 12.975 -197.814 
59.226 -147.031 17.400 -205.889 
62.715 -142544 21.887 -214.603 
66.058  -137.994 26.437 -223.883 
69.242 -133.381 31.050  -233.673 
72.270 -128.706 35.725  -243.928 
75.150  -123.967 40.464 -254.611 
77.894 -119.166 45.265  -265.693 
80.511 -114.302 50.129 -277.146 
83.012  -109.375 55.056  -288.949 
85.408  -104.386 60.045  -301.083 
87.706  -99.334 65.097 -313.531 
89.915  -94.219 70.212 -326.278 
92.042  -89.041 75.390  -339.311 
94.094  -83.801 80.630 -352.619 


134.409 


AH; AG; 
— 164.431 = Of00c 
-164.442 -157.811 
—165.964 —155.307 
=—166.939  —152:531 
-167.964 -149.554 
-169.0389 -—146.402 
-170.187 -143.091 
—171.457 — —139.629 
=183;422 ee 301209 
-—184.554 -—130.388 
-—249.194 -—124.326 
—249.426 —-113.911 
-—249.599 -103.480 
— 249.714 — 93.038 
— 249.770 — 82.591 
— 249.766 -72.142 
— 249.703 — 61.695 
— 249.579 =O 2Oe 
— 249.394 — 40.820 


121.953 


Phase Wi 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
853.00 


SOL-B 853.00 
900.00 
978.00 


SOL-C 978.00 
1000.00 
1100.00 
1200.00 


References 
Phase In HS 


SOL-A Nb1,Tk1 
SOL-B Tk1 
SOL-C Tk1 


{>—————— 


Cp 


93.004 

93.261 
107.194 
W227 
135.060 
148.992 
162.925 
170.309 


167.360 
167.360 
167.360 


163.176 
163.176 
163.176 
163.176 


Cp 


Tk1,e 
e 
e 


ALUMINIUM PHOSPHATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) 1 kJ / mol 


90.793 90.793 -1733.431 0.000 -1760.501 
91.369 90.795 -1733.259 0.172 -—1760.669 
120.107 94.619 -1723.236 10.195 -1771.279 
145.523 102.301 —1711.820 21.611 -1784.581 
168.839 111.471 -1699.011 34.420 -1800.314 
190.704 121.243 —1684.808 48.623 -1818.301 
211.509 131.236 -1669.212 64.219 -1838.419 
222.195 136.556 -—1660.381 73.050 -1849.913 
1.521 1.297 
223.715 136.556 -1659.084 74.347 -1849.913 
232.692 141.344 -1651.218 82.213 -1860.641 
246.602 149.192 -—1638.164 95.267 -1879.341 
oil IZ 1.088 
247.714 149.192 -—1637.076 96.355 -1879.341 
251.344 151.400 -1633.487 99.944 -1884.831 
266.896 161.204 -1617.169 116.262 -1910.755 
281.095 170.612 -1600.851 132.580  -1938.165 


Remarks 


Tk1 MPT= 2273. 


AH; AG; 
-1733.431 -1617.497 
-1733.457 -1616.777 
-1735.1384 -1577.534 
-1735.109 -1538.115 
-1734.007  -1498.801 
-1731.813 -1459.759 
-1728.526 -—1421.105 
-1726.347 -1400.808 
-1725.050 -1400.808 
-—1723.164  -1382.993 
-1730.801 -1353.129 
-1729.713 -1353.129 
-1728.933 -1344.667 
-—1725.441 -1306.410 
-1785.600 -—1267.378 
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AIPO4 


log Ky 
[ aan 


283.379 
281.506 
206.005 
160.686 
130.482 
108.929 

92.789 

85.780 


85.780 
80.267 
72.270 


72.270 
70.238 
62.036 
55.168 


] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ml LS 


GAS Mit 


Mit 


ALUMINIUM MONOSULFIDE (GAS) 


J /(K mol) 


230.648 
230.854 
240.730 
248.654 
255.242 
260.870 
265.782 
270.137 
274.050 
277.603 
280.857 
283.859 
286.645 
289.246 
291.685 
293.980 
296.150 
298.206 


S —(G-H298)/T H H-H298 G 

t dl kJ / mol 
230.648 238.906 0.000 170.138 
230.648 238.968 0.062 169.711 
231.984 242.405 3.499 146.113 
234.552 245.957 7.051 121.630 
237.467 249.571 10.665 96.426 
240.418 Bee 728) 4. Ghl7 70.614 
243.288 256.901 17.995 44 276 
246.034 260.599 21.693 17.476 
248.643 264.313 25.407 —9.737 
PS WH 268.041 29.135 — 37.322 
253.461 PIA iksi|  <Gtsinls — 65.248 
255.686 275.031 36,625 — 93.485 
257.799 279.291 40.385 —122.012 
259.809 283.061 44.155  -150.808 
261.726 286.839 47.933 -179.856 
263.557 290.626 51.720  -209.140 
265.308 294.422 55.516  —238.648 
266.986 298.225 59.319 -—268.366 
268.596 302.036 63.130 -—298.286 


300.161 


AH; AG; 
238.906 188.126 
238.881 187.811 
235.229 171.089 
232.239 155.376 
229.522 140.266 
226.997 125.589 
224.314 Wi ey 
168.617 98.479 
oorooN 91.524 
155.262 85.084 
153.978 78.761 
152.699 72.545 
151.426 66.427 
SOME 60.400 
148.892 54.457 
147.632 48.593 
146.376 42.804 
145.124 37.084 
143.875 31.430 


59.048 


log K; 
[ = 


= 62. GE 
—SO2enOM 
— 22.342 
= 1161232 
=12.211 
=O. 
—7.266 
SSH 
—4.781 
— 4.040 
— 3.428 
SS 
— 2.478 
ae aii Ofe! 
= ee, 
— 1.493 
— 1.242 
— 1.020 
—0.821 


] 
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150.161 ALUMINIUM SULFIDE Al2S3 
Phase T Cy S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[ K ] Rl) iy kJ / mol ] [ - 
SOL 298.15 112.926 116.847 116.847 —723.999 0.000 -758.837 -—723.999 =/ 13.304 124.968 
300.00 112.993 117.545 116.849 — 723.790 0.209 -759.054 -724.006 =713.238 124.186 
400.00 116.600 150.545 121.324 Mier oil|O 11.689 -—772.529 -—731.284 —709.298 92.625 
500.00 120.206 176.951 129.893 -700.470 23.529 —788.946 -736.432 —/03t273 73.470 
600.00 123.813 199.186 139.636 —688.269 35.730 —807.781 -—740.469 — 696.235 60.613 
700.00 127.420 218.543 149.555 -—675.707 48.292 —828.688 -—743.570 — 688.612 51.385 
800.00 131.026 235.793 159.276 —662.785 61.214 -—851.420 -746.731 — 680.550 44.435 
900.00 134.633 251.434 168.660 -—649.502 74.497 —875.793 -908.445 — 668.619 38.806 
1000.00 138.239 265.805 177.665 -—635.859 88.140 -901.664 -928.196 — 640.526 33.458 
1100.00 141.846 279.150 186.291 —621.854 102.145 —928.920 -926.068 —611.859 29.055 
1200.00 145.453 291.647 194.556 —607.489 116.510 -—957.466 -—923.598 — 583.401 25.395 
1300.00 149.059 303.432 202.482 =—9927764 131.235 -987.225 -920.784 OO omOS 22.307 
1370.00 151.584 311.315 207.842 -582.241 141.758 -1008.7438 -918.609 0351000 20.419 
41.229 56.484 
LIQ 1370.00 156.900 352.544 207.842 -525.757 198.242 -1008.7438 -862.125 —[oysio oisks: 20.419 
1400.00 156.900 355.943 210.980 -—521.050 202.949 -1019.371 -860.998 — 528.394 TORS 
1500.00 156.900 366.768 221.009 -—505.360 218.639 -1055.512 -857.249 — 504.767 17.578 
1600.00 156.900 376.894 230.439 -—489.670 234.329 -1092.701 -853.513 — 481.390 15.716 
1700.00 156.900 386.406 239.336 -— 473.980 250.019 -1130.871 -849.790 — 458.246 14.080 
1800.00 156.900 395.374 247.758 -—458.290 265.709 -1169.964 -846.080 — 435.322 12.633 
References 
Phase a Ss C, 
SOL Nb1/Pa3 Mid 
LIQ e e 
342.154 ALUMINIUM SULFATE Al2(SO4)3 
Phase = T Gs §  -(G-H298)/T H H-H298 G AH, AG log K; 
[ K ] [ J/(K mol) ] [ kJ / mol ] [ - 
¥ SOL 298.15 259.395 239.300 239.300 -3440.754 0.000 -3512.101 -3440.754 -3099.581 543.034 
300.00 261.055 240.909 239.305  -3440.273 0.481 -3512.545 -3440.815 -—3097.464 539.316 
400.00 321.578 325.417 250.416 -—3410.753 30.001 -3540.920 -—3447.880 -2982.552 389.481 
500.00 352.954 400.858 273.124 -3376.887 63.867 -83577.316 -3449.356 -—2866.071 299.416 
600.00 372.857 467.081 300.049 -3340.535 100.219 -3620.783 -3448.198 -—2749.479 239.363 
700.00 387.343 525.694 328.178 -3302.493 138.261 -3670.479 -—3445.347 -2633.238 196.495 
800.00 398.941 578.197 356.206 -3263.161 177.593 -3725.719 -3442120 -2517.444 164.372 
900.00 408.861 625.771 383.556 -3222.760 217.994 -3785.954 -3597.148 -2398.599 139.211 
1000.00 417.739 669.316 409.985 -3181.423 259.331 -3850.739 -3609.978 -—2264.351 118.278 
1100.00 425.936 709.519 435.411 —8139.235 301.519 —3919.706 -—3600.721 -2130.232 101.156 
References 
| “hase eS Cp 
Aston University library & Informstion Services 
‘OL Nb1 Kul 


Aston Triangle Sirmingnan 54 7ET England 


] 


] 
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AlSb 


Phase TT 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1333.00 


LIQ 1333.00 
1400.00 
1500.00 
1600.00 
1700.00 


References 


Phase mes 


SOL Hu1 
LIQ Tk1 


_ 


ALUMINIUM ANTIMONY 


S —(G-H298)/T H H-H298 G 
J/(K mol) i Ih kJ / mol 
64.978 64.978 — 50.350 0.000 — 69.723 
65.264 64.978 — 50.264 0.086 — 69.844 
78.745 66.810 — 45.576 4.774 -—77.074 
89.417 70.300 -— 40.792 9.558 — 85.500 
98.313 74.248 — 35.911 14.439 -— 94.899 
105.983 78.246 -30.934 19.416  -105.122 
NA vas 82.144 -25.861 24489 -—116.065 
118.843 85.889 -20.692 29.658  -—127.650 
124.390 89.466 -15.426 34924  -139.816 
129.500 92.876 -10.064 40.286  -152.514 
134.248 96.128 -4.606 45.744 -165.704 
138.693 99.233 0.948 51.298 -179.353 
140.102 100.228 20020 O31 O2 ee EGS 953 
61.520 82.006 
201.622 100.228 84.808 135.158 -183.953 
204.515 105.150 88.761 139.111 — 197.560 
203:0C0m mala 94.660 145.010 -218.217 
212.392 118.074 100.560 150.910 -239.268 
215.969 123.728 106.459 156.809 -260.688 


AH; AG; 
— 50.350 —47.720 
— 50.356 — 47.704 
- 50.738 — 46.766 
=51.214 — 45.720 
= Onn — 44.570 
— 52.416 — 43.321 
=Doale — 41.969 
— 54.241 — 40.505 
— 85.930 — 36.043 
— 86.881 —31.007 
— 87.736 — 25.889 
— 88.495 — 20.704 
— 88.724 — 18.980 
= On/il — 18.980 
—6.995 — 19.590 
-7.408 — 20.475 
Seve - 21.333 
—8.235 — 22.164 


148.732 


[ 


log Ky 


] 


ee 


— 
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| 


211.883 DIALUMINIUM DISELENIDE (GAS) Al2Se2{g] 
Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] lf = Kmol) tll kJ / mol = [ - 
GAS 298.15 66.389 308.889 308.889 75.730 0.000 — 16.365 75.730 25.694 -4,501 
300.00 66.444 309.299 308.890 75.853 0.123 — 16.937 75.669 25.384 — 4.420 
400.00 68.380 328.719 311.524 82.608 6.878 — 48.880 72.075 9.147 — 1.194 
500.00 69.285 344.086 316.554 89.496 13.766 — 82.547 56.061 —5.942 0.621 
600.00 69.783 356.766 322.230 96.452 20.722 — 117.608 50.477 — 17.821 ietoy 
700.00 70.090 367.548 327.953 103.446 27.716 — 153.837 44.709 — 28.751 2.145 
800.00 70.295 376.921 333.501 110.466 34.736 — 191.071 38.696 — 38.838 2.536 
900.00 70.440 385.210 338.795 117.503 41.773 — 229.185 32.327 —48.152 2.795 
1000.00 70.549 392.637 343.814 124.553 48.823 — 268.084 4.458 —55.217 2.884 
1100.00 70.633 399.365 348.563 131.612 55.882 -—307.689 -—108.485 —50.970 2.420 
1200.00 70.701 405.514 353.056 138.679 62.949 -—347.938 -111.903 — 45.590 1.984 
1300.00 70.758 411.176 357.312 145.752 70.022 —388.776 -—115.292 — 39.927 1.604 
1400.00 70.806 416.421 361.349 152.830 77.100 —430.159 -118.651 — 34.003 1.269 
1500.00 70.848 421.308 365.185 159.913 84.183 —472.048 -121.981 —27.841 0.969 
1600.00 70.885 425.881 368.838 167.000 91.270 —514.410 -125.282 —21.457 0.700 
1700.00 70.919 430.180 SHEROL 174.090 98.360 —557.215 -128.554 — 14.867 0.457 
1800.00 70.949 434.234 375.649 181.184 105.454 —600.438 -—131.797 —8.086 0.235 
References 
Phase nl WS Cy 
GAS Mit e 
290.843 ALUMINIUM SELENIDE Al2Se3 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] IH tel) I {I kJ / mol ] [=] 
SOL 298.15 117.967 154.808 154.808 — 566.932 0.000 —613.088 -566.932 — 558.430 97.835 
300.00 118.031 155.538 154.810 — 566.714 0.218 —613.375 -566.945 — 558.377 97.222 
400.00 121.462 189.963 159.481 —554.739 12.193 —630.724 -567.987 — 555.383 72.526 
500.00 124.892 217.435 168.414 — 542.421 24.511 —651.1389 -—587.382 —551.797 57.646 
600.00 128.323 240.509 i WAcholeN A —529.761 Sella —674.066  -590.775 —544 359 47.391 
700.00 131.754 260.548 188.869 —516.757 50.175 —699.140 -594.048 — 536.362 40.024 
800.00 135.185 278.365 198.962 —503.410 63.522 —726.102 -—597.249 —527.903 34.469 
900.00 138.616 294.485 208.694 — 489.720 77.212 —754.757 -600.479 —519.042 30.124 
1000.00 142.047 309.268 218.022 — 475.687 91.245 —784.954 -624.880 — 508.299 26.551 
1100.00 145.478 322.967 226.947 —461.310 105.622 —816.574 -—787.331 — 481.653 22.872 
1200.00 148.909 335.772 235.488 —446.591 120.341 —849.518  -785.165 — 453.957 19.760 
1220.00 149.595 338.239 Zoli loo —443.606 123.326 —856.258 -784.686 — 448.441 19.200 
References 
Phase Aas Cy Remarks 
Mit Mit MPT= 1220. 


| SOL Mit 


70 


AlTe{[g] ALUMINIUM MONOTELLURIDE (GAS) 154.582 
Phase Wh C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] | SS FHI tne) Ii kJ / mol ] [ - 
GAS 298.15 35.567 251.442 251.442 267.358 0.000 192.390 267.358 215.578 — 37.768 
300.00 35.589 251.662 251.443 267.424 0.066 191.925 267.331 Ziligveoih — 37.480 
400.00 36.361 262.022 252.850 271.027 3.669 166.218 265.742 198.130 — 25.873 
500.00 36.722 270.179 255.529 274.683 7.325 139.593 263.851 181.440 — 18.955 
600.00 36.920 276.893 258.547 278.366 11.008 112.230 261.652 165.159 - 14.378 
700.00 37.042 282.595 261.585 282.064 14.706 84.248 259.136 149.271 -— 11.139 
800.00 Cieo 287.546 264.528 285.773 18.415 55.736 238.651 135.647 —8.857 
900.00 37.180 291.922 267.333 289.488 22.130 26.758 235.413 122.964 -7.137 
1000.00 Ciee2 295.842 269.992 293.208 25.850 —2.634 221.422 111.411 —5.820 
1100.00 37.255 299.391 272.505 296.932 29.574 — 32.398 218.206 100.566 -—4.775 
1200.00 37.281 302.634 274.883 300.659 33.301 —62.502 214.992 90.013 -—3.918 
1300.00 37.303 305.619 277.134 304.388 37.030 —92.916 211.781 79.728 —3.204 
1400.00 Sey | 308.384 279.269 308.120 40.762 — 123.618 162.132 72.182 — 2.693 
1500.00 SiOon 310.959 281.296 311.852 44.494 — 154.587 160.499 65.814 —2.292 
1600.00 Sieoon 313.370 283.226 Cll5.De7, 48.229 — 185.804 158.875 59.555 — 1.944 
1700.00 37.363 315.634 285.067 319.323 51.965 —217.256 WeieoM 53.397 — 1.641 
1800.00 SW oi!'S) 317.770 286.825 323.060 55.702 — 248.927 155.644 47.334 — 1.374 
1900.00 37.385 319.791 288.507 326.798 59.440 — 280.806 154.042 41.361 -—1.137 
2000.00 37.395 321.709 290.120 330/537 63.179 — 312.882 152.451 35.471 -0.926 
References 
Phase ads Cy 
GAS Mi1 Mit 
Al2Te3 ALUMINIUM TELLURIDE 436.763 
Phase V C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) I} {l kJ / mol ] [ - 
Som 298.15 121.230 show aac) WAS.2s) —318.821 0.000 -—371.214 -318.821 —310.082 54.325 
300.00 121.294 176.478 175.730 —318.597 0.224 -—371.540 -318.829 — 310.027 53.981 
400.00 124.767 211.848 180.529 — 306.294 e527 -—391.033 -319.596 — 306.995 40.089 
500.00 128.240 240.062 189.706 — 293.643 25.178 -—413.674 -320.946 —303.700 S21 
600.00 UZ 263.750 200.124 — 280.646 38.175 — 438.895 -322.840 — 300.081 26.124 
700.00 135.185 284.314 210.714 — 267.301 51.520 —466.321 -325.273 — 296.104 22.096 
800.00 138.658 302.592 221.077 — 253.609 65.212 —495.682 -381.157 — 286.098 18.680 
900.00 142.130 319.124 231.067 — 239.569 79.252 —526.781 -—384.791 — 273.998 15.902 
1000.00 145.603 334.279 240.640 — 225.183 93.638 —559.461 -409.591 — 259.972 13.580 
1100.00 149.076 348.319 249.799 —210.449 108.372 -—593.600 -412.503 — 244 867 11.628 
1170.00 151.507 357.590 255.973 -—199.928 118.893 —618.309 -414.335 — 234.141 10.453 
References 
Phase nhs Cp Remarks 


SOL Mit 


Mit MPT= 1170. 


] 


| 


312.983 3—ALUMINIUM THORIUM AlI3Th 
Phase Il Ce S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) eat — kJ / mol = [ - 
SOL 298.15 104.408 97.069 97.069 —111.713 0.000 —140.654 -111.713 —99.446 17.423 
300.00 104.433 97.715 97.071 —111.520 0.193 —140.834  -111.705 —99.370 17.302 
400.00 105.772 127.941 101.183 — 101.010 10.703 —152.186 -111.516 — 95.298 12.445 
500.00 107.110 151.688 108.993 — 90.366 PAC WA -—166.209 -111.723 —91.228 9.530 
600.00 108.449 171.334 117.792 —79.588 32.125 —182.388 -112.265 — 87.083 7.581 
700.00 109.788 188.153 126.671 —68.676 43.037 -—200.382 -113.136 — 82.822 6.180 
800.00 We 202.900 135.296 — 57.630 54.083 -—219.950 -114.406 —78.410 5.120 
900.00 112.466 216.066 WAV eho — 46.450 65.263 —240.910 -116.228 —73.808 4.284 
1000.00 113.805 227.985 151.409 — 35.137 76.576 —263.122 -150.313 —66.693 3.484 
1100.00 115.144 238.895 158.873 — 23.689 88.024 —286.473 -152.081 —58.245 2.766 
1200.00 116.483 248.971 165.967 —12.108 99.605 —310.873 -153.843 — 49.636 2.161 
1300.00 117.821 258.347 172.716 -0.393 111.320 — 336.244 -155.598 — 40.881 1.643 
1400.00 119.160 267.128 179.150 11.456 123.169 —362.523 -157.346 —31.991 1.194 
References 
Phase Al iS C, 
SOL Kut e 
74.862 ALUMINIUM TITANIUM AITi 
Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] J/(K mol) lke IL kJ / mol ] [ - 
SOL 298.15 49.239 52.300 52.300 -75.312 0.000 -90.905 -—-/75.312 -—73.304 12.843 
300.00 49.354 52.605 52.301 -—75.221 0.091 -91.002 —-75.312 -—73.292 12.761 
400.00 53.610 67.462 54.298 —70.046 5.266 -—97.031 —75.233 -—72.627 9.484 
500.00 55.898 79.691 58.190 — 64.562 10.750 -104.407 -75.090 -71.991 feben 
600.00 57.413 90.024 62.657 -—58.892 16.420 -—112.906  -—74.960 -—71.384 6.215 
700.00 58.562 98.964 67.220 — 53.091 22.221 —122.366 -—74.899 -—70.794 5.283 
800.00 59.516 106.848 71.690 —47.186 28.126 —132.664 -74.967 —70.205 4.584 
900.00 60.357 113.907 75.995 — 41.191 34.121 -—143.708 -75.241 — 69.596 4.039 
1000.00 61.128 120.307 80.111 — 35.117 40.195 —155.423  -86.306 —68.185 3.562 
1100.00 61.853 126.167 84.036 — 28.967 46.345 — 167.751 — 86.637 —66.357 Brit 
1200.00 62.547 131.579 87.775 —22.747 52.565 —180.642 -91.003 —64.378 2.802 
1300.00 63.218 136.612 91.340 — 16.459 58.853 —194.054 -90.876 —62.165 2.498 
1400.00 63.874 141.321 94.744 — 10.104 65.208 -—207.954 -90.745 —59.961 2.237 
1500.00 64.517 145.750 97.998 — 3.684 71.628 — 222.309 —90.618 —57.767 2.012 
1600.00 65.152 149.934 101.115 2.799 78.111 —237.095  -90.503 —55.580 1.815 
1700.00 65.780 153.903 104.104 9.346 84.658 —252.289  -—90.409 —53.401 1.641 
1733.00 65.986 155.169 105.064 11.520 86.832 —257.389 -90.384 —52.682 1.588 
References 
Phase H/S Cy Remarks 
SOL Tk1/Ku1 e Tk1 DPT= 1738. (LIQ! + Ti) 


Te 


AI3Ti 3—ALUMINIUM TITANIUM 128.825 
Phase if Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) || kJ / mol ] [ - 
SOL 298.15 98.885 92.383 92.383 -—146.440 0.000 -173.984 -146.440 -139.523 24.444 
300.00 99.040 92.995 92.385 —-—146.257 0.183  -174.155 -146.438 -139.480 24.286 
400.00 105.086 122.405 96.353 -136.019 10.421 —184.981 -146.310  -137.179 17.914 
500.00 108.784 146.277 104.026  -125.315 21.125  -198.453 -146.228 -134.907 14.094 
600.00 TS 57 166.365 112.786 -114.293 32.147 -214.111 -146.256  -132.643 11.548 
700.00 113.894 183.741 121.708 -103.017 43.423 -231.636 -146.454 -130.361 9.728 
800.00 115.997 199.088 130.440 -—91.521 54.919  -250.792 -146.935 -128.034 8.360 
900.00 117.966 212.866 138.846 -79.822 66.618  -—271.401 -147.882 -125.620 7.291 
1000.00 119.851 225.393 146.884 — 67.931 78.509 -—293.324 -181.020 -120.795 6.310 
1100.00 121.680 236.902 154.551 -55.854 90.586 -316.446 -181.773 -114.735 5.448 
1200.00 123.473 247.566 161.863 -43.596 102.844 -340.676 -186.451 -— 108.491 4.723 
1300.00 125.239 257.519 168.843 —31.160 115.280 -365.936 -186.526  -101.991 4.098 
1400.00 126.986 266.865 175.514 -18.549 127.891 -—392.160 -186.488 — 95.489 3.563 
1500.00 128.718 275.685 181.901 -5.764 140.676 -419.291 -186.345 — 88.993 3.099 
1600.00 130.440 284.047 188.026 7.194 153.634  -447.281 -186.106 -—82.511 2.694 
1613.00 130.664 285.104 188.804 sheekei| SIS NSIS -—450.981 -186.068 — 81.669 2.645 
References 
Phase inl eS Ge Remarks 
SOL Tk1 e Tk1 DPT= 1613. (LIQ + TiAl) 
Al2U 2—ALUMINIUM URANIUM 291.992 
Phase V C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) ‘Veal kJ / mol ] [ - 
SOL 298.15 78.431 106.692 106.692 — 92.006 0.000 -123.816  -92.006 —91.961 16.111 
300.00 78.450 107.177 106.693 —91.861 0.145 -124.014  -92.002 —91.961 16.012 
400.00 79.496 129.889 109.783 — 83.964 8.042  -135.919  -91.987 —91.960 12.009 
500.00 80.542 147.741 115.652 -75.962 16.044 -149.832 -92.349 —91.920 9.603 
600.00 81.588 162.518 122.266 —67.855 24.151 -165.366  -93.086 —91.771 7.989 
700.00 82.634 175.173 128.942 -—59.644 32.362  -182.265 -94.243 —91.467 6.825 
800.00 83.680 186.275 135.428 —51.328 40.678  -200.349  -95.917 —90.963 5.939 
900.00 84.726 196.192 141.639 -42.908 49.098  -219.481 -98.263 —90.211 5.236 
1000.00 S02 Abe 147.550 —34.383 57.623 -239.556 -124.880 — 87.474 4.569 
1100.00 86.818 213.397 153.167 -—25.754 66.252 -260.490 -131.409 — 83.405 3.961 
1200.00 87.864 220.996 158.507 -17.020 74.986 -282.215 -132.853 —78.977 3.438 
1300.00 88.910 228.070 163.589 -8.181 83.825 -304.672 -134.192 —74.432 2.991 
1400.00 89.956 234.697 168.434 0.762 92.768  -327.814 -135.427 — 69.788 2.604 
1500.00 91.002 240.939 173.062 9.810 101.816 -351.598 -145.990 — 64.453 2.244 
1600.00 92.048 246.846 177.490 18.963 110.969 -375.990 -147.978 —58.952 1.925 
1700.00 93.094 252.457 181.736 28.220 120.226  -400.958 -149.861 — 53.330 1.639 
1800.00 94.140 257.808 185.815 37.582 129.588 -—426.473 -151.639 — 47.600 1.381 
References 
Phase Als Ge 


SOL Nb1/Ra1 


e 


] 
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318.974 38-—ALUMINIUM URANIUM Al3U 

Phase il Cy S —(G—-H298)/T H H-H298 G AH, AG; log Ky 
[K] (ty (KIO) if (I kJ / mol : ] [ - 

SOL 298.15 104.408 135.980 135.980 — 104.600 0.000 —145.142 -104.600 — 104.857 18.371 
300.00 104.433 136.626 135.982 — 104.407 0.193 —145.395 -104.593 — 104.859 18.258 
400.00 105.772 166.853 140.094 — 93.897 10.703 —160.638  -104.471 — 104.980 13.709 
500.00 107.110 190.599 147.904 — 83.253 21.347 —178.552 -104.832 — 105.075 10.977 
600.00 108.449 210.246 156.703 —72.475 32.125 -198.622 -105.653 — 105.054 9.146 
700.00 109.788 227.064 165.582 —61.563 43.037 —220.507 -106.976 — 104.857 7.825 
800.00 ele 241.811 174.207 —50.517 54.083 —243.966 -108.922 — 104.430 6.819 
900.00 112.466 254.977 182.463 — 39.337 65.263 —268.817 -—111.697 -103.712 6.019 
1000.00 113.805 266.896 190.320 — 28.024 76.576 —294.920 -149.471 — 100.193 5.234 
1100.00 115.144 277.806 197.784 — 16.576 88.024 — 322.163 -156.356 —94.920 4.507 
1200.00 116.483 287.882 204.878 —4.995 99.605 -—350.453 -158.127 — 89.255 3.885 
1300.00 117.821 297.258 211.627 BO ilies —379.716 -—159.765 — 83.449 3.353 
1400.00 119.160 306.039 218.061 18.569 123.169 —409.885 -161.269 -77.521 2.892 
1500.00 120.499 314.306 224.204 SOsysy2 TESS). ez —440.906 -172.072 —70.884 2.468 
1600.00 121.838 O22 mI25 230.082 42.669 147.269 -— 472.731 -174.270 —64.066 2.092 

References 

Phase nt ff tS) G; 

SOL Nb1/Ra1 e 

345.955 4—ALUMINIUM URANIUM Al4U 

Phase li Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (=—— 7 (K mol) ‘pall kJ / mol ] ic 

SOL 298.15 129.224 163.176 OGeliZO -— 129.997 0.000 -178.648 -129.997 — 129.933 22.764 
300.00 129.286 163.976 163.178 — 129.758 0.239 -—178.951 -129.989 — 129.932 22.623 
400.00 132.633 201.627 168.289 — 116.662 IES —197.313 -129.788 — 129.956 16.971 
500.00 135.980 231.583 178.051 -— 103.231 26.766 —219.023 -130.004 — 129.981 13.579 
600.00 139.327 256.671 189.119 — 89.466 40.531 -—243.468 -130.592 — 129.927 ales. 
700.00 142.674 278.400 200.355 —75.366 54.631 -—270.246 -131.594 — 129.744 9.682 
800.00 146.022 297.670 Pal Eke -—60.931 69.066 -299.067 -133.153 — 129.381 8.448 
900.00 149.369 315.062 221.911 -—46.162 83.835 —329.717 -135.526 — 128.777 7.474 
1000.00 152.716 330.972 232.033 —31.057 98.940 —362.030 -183.454 — 124.658 6.511 

References 

Phase inl fs C, 

SOL Kul e 


] 


] 
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SOL-A 


SOL-B 


SOL-C 


LIQ 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
923.00 


923.00 
1000.00 
1100.00 
1200.00 
1300.00 
1350.00 


1350.00 
1400.00 
1449.00 


1449.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL-A 
SOL-B 
SOL-—C 
LIQ 


H/S 


Oe2 
Pal 
Pal 
Pal 


AMERICIUM 
S —(G—-H298)/T H H-H298 G 
J/(K mol) lie kJ / mol 
54.488 54.488 0.000 0.000 — 16.246 
54.648 54.489 0.048 0.048 — 16.347 
62.264 55.519 2.698 2.698 — 22.207 
68.464 57.506 5.479 5.479 —28.753 
73.774 59.785 8.394 8.394 — 35.871 
78.472 62.125 11.443 11.443 — 43.487 
82.724 64.438 14.628 14.628 —51.551 
86.634 66.690 172950 ene 50) -60.021 
87.493 67.198 1OwGCummnCHiae — 62.023 
0.839 0.774 
88.332 67.198 19.507 19.507 — 62.023 
90.934 68.926 22.008 22.008 — 68.926 
94.149 71.074 25.383 25.383 —78.181 
97.218 73.126 28.911 28.911 — 87.751 
100.169 75.093 32.598 32.598 —97.621 
101.607 76.049 34.504 34504  -102.666 
4.339 5.858 
105.946 76.049 40.362 40.362 — 102.666 
107.392 77.142 42.349 42.349 —107.999 
108.759 78.188 44.297 44.297 —113.295 
9.933 14.393 
118.692 78.188 58.690 58.690 -113.295 
120.139 79.590 60.824 60.824 -119.386 
122.840 82.210 65.008 65.008 — 131.536 
125.376 84.675 69.192 69.192 — 143.948 
127.768 87.004 Tas TESTS — 156.606 
130.030 89.209 77.560 77.560 -169.497 
132.176 91.304 81.744 81.744 — 182.608 


AH AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


243.061 


log K; 


243.061 


Phase 1p 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase inl AS) 


GAS Oe2 


——— 


Oe2 


J/(K mol) 


194.552 
194.681 
200.661 
205.299 
209.089 
212.293 
215.069 
PATENT 
ils). AQ 
221.688 
223.497 
225.161 
226.701 
228.135 
229.477 
230.737 
231.925 
233.049 
234.115 
235.129 
236.096 
237.020 
237.905 
238.753 
239.568 
240.353 
241.109 
241.838 


AMERICIUM (GAS) 
S —(G-H298)/T H H-H298 G 

on kJ / mol 
194.552 284.094 0.000 226.088 
194.553 284.132 0.038 225.728 
195.368 286.211 PAV i 205.947 
196.908 288.290 4.196 185.640 
198.632 290.368 6.274 164.915 
200.360 292.447 8.353 143.842 
202.029 294.526 10.432 122.471 
203.617 296.604 12.510 100.839 
205.118 298.683 14.589 78.976 
206.536 300.761 16.667 56.904 
207.875 302.840 18.746 34.644 
209.142 304.919 20.825 12.210 
210.342 306.997 22.903 — 10.384 
211.481 309.076 24.982 —33.127 
212.564 311.154 27.060 — 56.008 
213.596 313.233 29.139 -79.019 
214.582 S15:312) Si-216 ee — 1020153 
215.524 317.390 33.296 -125.402 
216.427 319.469 35.375 -148.761 
217.294 OZ FOAM k4 OC MEIC CO 
218.127 323.626 39.532 -195.785 
218.928 325.705 41.611  -219.441 
219.701 327.783 43.689 -243.188 
220.446 329.862 45.768 -267.021 
221.166 331.941 47.847  -290.937 
221.862 334.019 49.925 -314.934 
222.536 336.098 52.004 -339.007 
223.189 338.176 54.082  -363.154 
223.823 340.255 56.161 -387.374 


242.543 


AHs AG; 
284.094 242.334 
284.085 242.075 
283.513 228.154 
282.810 214.393 
281.975 200.786 
281.004 187.329 
279.897 174.021 
278.655 160.860 
276.675 147.902 
275.378 135.086 
273.929 122.395 
272.320 109.831 
264.648 97.615 
248.252 86.259 
246.147 75.528 
244.041 64.929 
241.936 54.453 
239.831 44.095 
237.725 33.848 
235.620 23.706 
233.515 13.664 
231.409 3.718 
229.304 =6.137 
227.198 — 15.904 
225.093 — 200 
222.988 — 35.188 
220.882 —44.711 
218.777 — 54.159 
216.671 — 63.535 


76 


Ar{g] 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase al Ws 


GAS Ja2 


(—— 


Ja2 


J/(K mol) 


154.845 
154.974 
160.953 
165.592 
169.381 
172.586 
175.361 
177.809 
WARE, 
181.980 
183.789 
185.453 
186.993 
188.427 
189.769 
191.029 
OZEZANh 
193.341 
194.407 
195.421 
196.388 
197.312 
198.197 
199.045 
199.861 
200.645 
201.401 
202.130 
202.835 
203.517 
204.177 
204.816 
205.437 
206.039 
206.625 
207.194 
207.749 
208.289 
208.815 
209.328 
209.829 
210.318 
210.796 
211.263 
211.720 
212.167 
212.605 
213.033 


ARGON (GAS) 


S —(G-H298)/T H H-H298 G 

| {I kJ / mol 
154.845 0.000 0.000 — 46.167 
154.845 0.038 0.038 — 46.454 
155.661 Pala IF) Pf — 62.264 
157.200 4.196 4.196 — 78.600 
158.924 6.274 6.274 = 95.355 
160.653 8.353 8.353 -112.457 
162.322 10.431 10.431 -129.857 
163.909 IZ 5107S 12.5104 7ore 
165.411 14.589 14589 -—165.411 
166.828 16.667 16667 -183.511 
168.168 18.746 18.746 -201.801 
169.434 20.824 20.824 —220.264 
170.634 22.903 22.903 -238.888 
171.773 24.982 24.982  -257.659 
172.856 27.060 * 27,060) -=276:570 
173.888 29.139 29.139 -295.610 
174.874 SE2I7, O1.2178 »=314.073 
175.817 33.296 33.296 -—334.052 
176.720 35.375 35.375  -353.440 
177.586 37.453 37.453 —-372.931 
178.419 39632) © 39.532)" = 392,522 
179.221 41.610 41.610 -—412.208 
179.993 43.689 43.689 -—431.983 
180.738 45.768 45.768 -—451.846 
181.458 47.846 47.846 -471.791 
182.154 49'925  49'925.~ —491.817 
182.828 52.003 52.003: =511.919 
183.481 54.082 54.082 -532.096 
184.115 56.161 56.161  -552.345 
184.730 58.239 58.239  -572.662 
185.327 60.318 60.318 —593.047 
185.908 62.396 62.396 -613.497 
186.474 64.475 64.475 —-634.010 
187.024 66.554 66.554 -654.584 
187.560 68.632 68.632 -—675.217 
188.083 70.711 70.711 -695.908 
188.594 72.189 . 72.789 —716.656 
189.092 74.868 74.868 —737.458 
189.578 76.947 76.947 —758.313 
190.054 79;025 > 79.025: =779:220 
190.519 81.104 81.104  -800.178 
190.973 83.182 83.182 —-821.185 
191.418 85.261 85.261 -842.241 
191.854 87.340 87.340  -863.344 
192.281 89.418 89.418  —-884.494 
192.700 91.497 91.497 -905.688 
193.110 93.575 93.575 -926.927 
193.512 95.654 95.654  -948.209 
193.907 97.733 97.733  -969.533 


213.453 


AHy AGy 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


ras 


74.922 ARSENIC As 
Phase lt C, 5 —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) I | kJ / mol [ - 
SOL-A 298.15 24.652 35.706 35.706 0.000 0.000 — 10.646 0.000 0.000 0.000 
300.00 24.671 35.859 35.707 0.046 0.046 —10.712 0.000 0.000 0.000 
400.00 25.388 43.065 36.684 2552 2.552 — 14.674 0.000 0.000 0.000 
500.00 25.945 48.790 38.552 5.119 5.119 — 19.276 0.000 0.000 0.000 
600.00 26.501 53.569 40.667 7.744 7.741 — 24.400 0.000 0.000 0.000 
700.00 27.054 57.696 42.812 10.419 10.419 — 29.968 0.000 0.000 0.000 
800.00 27.580 61.344 44,905 Ushi Hono — 35.924 0.000 0.000 0.000 
900.00 28.032 64.620 46.916 15.934 15.934 — 42.225 0.000 0.000 0.000 
1000.00 28.166 67.581 48.837 18.743 18.743 — 48.837 0.000 0.000 0.000 
1100.00 28.722 70.285 50.666 21.581 21.581 —55.732 0.000 0.000 0.000 
1200.00 30.582 72,851 52.408 24.531 24.531 — 62.890 0.000 0.000 0.000 
1300.00 34,591 75.440 54.079 27.769 27.769 —70.303 0.000 0.000 0.000 
1400.00 41.515 78.237 55.703 31.547 31.547 —77.985 0.000 0.000 0.000 
1407.00 42.127 78.445 55.816 31.840 31.840 — 78.533 0.000 0.000 0.000 
References 
Phase nl 7S Cp Remarks 
SOL-A Hut Hut Hut,e SPT= 1407.GAS(As2),L= 34.8 kJ/876.,(As4)/MPT= 1081.(hyp.) 
74,922 ARSENIC (GAS) As{g] 
Phase lh C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) Il |i kJ / mol ] [ - 
GAS 298.15 20.786 174.210 174.210 301.750 0.000 249.809 301.750 260.455 -—45.631 
300.00 20.786 174.338 174.210 301.788 0.038 249.487 301.743 260.199  -—45.305 
400.00 20.786 180.318 175.026 303.867 Paella 231.740 301.315 246.414 -32.178 
500.00 20.786 184.957 176.565 305.946 4.196 213.467 300.827 232.744 -—24.315 
600.00 20.786 188.746 178.289 308.024 6.274 194.777 300.283 219.177 -19.081 
700.00 20.786 191.951 180.018 310.103 8.353 175.738 299.684 205.706 -—15.350 
800.00 20.786 194.726 181.687 312.182 10.432 156.401 299.030 192.324  -12.557 
900.00 20.786 197.174 183.274 314.260 12.510 136.803 298.327 179.028 - 10.391 
1000.00 20.786 199.364 184.776 316.339 14.589 116.974 297.595 165.812 -—8.661 
1100.00 20.786 201.346 186.193 318.417 16.667 96.937 296.837 152.670 -—7.250 
1200.00 20.786 203.154 187.533 320.496 18.746 TAS TAN 295.965 139.601 -—6.077 
References 
Phase a es Gs 
GAS Hut Hu1 


] 


78 


As2{(g] ARSENIC (GAS) 149.843 

Phase Ti Cp S —(G-H298)/T H H-H298 G AH; AG log K; 
[K] | = I ton) Lf kJ / mol ] [ = 

GAS 298.15 34.971 240.882 240.882 220.999 0.000 149.180 220.999 170.472 -—29.866 
300.00 35.000 241.098 240.883 221.064 0.065 148.734 220.972 170.158  -—29.627 
400.00 35.997 251.324 242.270 224.621 3.622 124.091 219.516 153.439 -—20.037 
500.00 36.467 259.413 244.918 228.246 7.247 98.540 218.009 137.092 -14.322 
600.00 36.729 266.087 247.906 231.907 10.908 T2295 216.425 121.056 -10.539 
700.00 36.893 271.762 250.919 235.589 14.590 45.356 214.751 105.293 —7.857 
800.00 37.005 276.696 253.839 239.284 18.285 17.928 212.982 89.775 —5.862 
900.00 37.086 281.059 256.626 242.989 21.990 -—9.964 211.122 74.485 — 4.323 
1000.00 37.148 284.970 259.268 246.701 25.702 — 38.269 209.214 59.406 —3.103 
1100.00 37.199 288.513 261.768 250.418 29.419 — 66.946 207.257 44.519 -—2.114 
1200.00 37.240 291.751 264.134 254.140 33.141 — 95.962 205.077 29.818 —1.298 
1300.00 37.276 294.734 266.374 257.866 36.867 — 125.288 202.328 15.319 —0.616 
1400.00 37.308 297.497 268.500 261.595 40.596 — 154.901 198.502 1.068 —0.040 
1500.00 37.336 300.072 270.520 265.327 44.328 — 184.781 0.000 0.000 0.000 
1600.00 37.362 302.483 272.443 269.062 48.063 —214.910 0.000 0.000 0.000 
1700.00 37.386 304.749 274.277 272.800 51.801 — 245.273 0.000 0.000 0.000 
1800.00 37.409 306.886 276.030 276.540 55.541 — 275.855 0.000 0.000 0.000 
1900.00 37.430 308.909 277.708 280.281 59.282 — 306.646 0.000 0.000 0.000 
2000.00 37.451 310.830 279.316 284.026 63.027 -337.634 0.000 0.000 0.000 

References 

Phase Int 1S Cp 

GAS Hu1 Hu1 

As3{[g] ARSENIC (GAS) 224.765 

Phase 1 C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) at kJ / mol ] [ - 

GAS 298.15 59.039 310.232 310.232 261.421 0.000 168.925 261.421 200.863  -35.190 
300.00 59.077 310.597 310.233 261.530 0.109 168.351 261.393 200.487 -34.908 
400.00 60.444 327.807 312.570 267.516 6.095 136.393 259.860 180.414 -23.560 
500.00 61.087 341.372 S022 273.596 WANS 102.910 258.239 160.738 -—16.792 
600.00 61.446 352.544 322.039 279.724 18.303 68.198 256.501 141.3899  -12.310 
700.00 61.670 362.034 327.091 285.881 24.460 32.457 254.624 122.362 —Oalion 
800.00 61.823 370.279 331.986 292.056 30.635 —4.168 252.603 103.604 =(5.,7Aes 
900.00 61.934 377.568 336.653 298.244 36.823 —41.567 250.443 85.107 -—4.939 
1000.00 62.019 384.098 341.077 304.442 43.021 —79.656 248.211 66.856 —3.492 
1100.00 62.087 390.012 345.261 310.647 49.226 —118.366 245.905 48.831 = 2.oi9 
1200.00 62.143 395.417 349.219 316.859 55.438 — 157.641 243.264 31.027 =1.351 

References 

Phase H/S iG 

GAS Hut Hu 


299.686 ARSENIC (GAS) As4[g] 
Phase Ti Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
IKE at Si (Kimo) [ kJ / mol ie = 
GAS 298.15 77.208 327.432 327.432 153.302 0.000 55.678 153.302 98.261 —17.215 
300.00 77.279 327.910 327.434 153.445 0.143 55.072 153.262 97.920 -17.049 
400.00 79.785 350.536 330.501 161.316 8.014 21.101 151.108 79.796  -10.420 
500.00 80.952 368.480 336.365 169.359 16.057 — 14.881 148.884 62.224 —6.500 
600.00 81.592 383.301 342.989 177.489 24.187 -—52.491 146.525 45.111 —3.927 
700.00 81.983 395.910 349.670 185.670 32.368 —91.467 143.993 28.406 —2.120 
800.00 82.242 406.875 356.151 193.882 40.580 -131.619 141.277 12.077 —0.789 
900.00 82.423 416.573 362.336 202.115 48.813  -172.800 138.381 —3.901 0.226 
1000.00 82.556 425.264 368.202 210.365 57.0638 -214.900 135.391 — 19.550 1.021 
1100.00 82.658 433.138 SG 05 218.626 65.324  -257.826 132.303 — 34.897 1.657 
1200.00 82.739 440.333 379.005 226.896 73.594  -301.505 128.770 — 49,946 2.174 
References 
Phase nt es Cy 
GAS Hu1 Hu1 
314.634 ARSENIC BROMIDE (GAS) AsBr3[g] 
Phase le Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) [ kJ / mol ] [ - 
GAS 298.15 78.992 363.992 363.992  -129.997 0.000 -238.521 -129.997 -159.803 27.997 
300.00 79.041 364.481 363.993  —129.851 0.146 -239.195 -130.106 -159.988 27.856 
400.00 80.777 387.492 367.119 -121.848 8.149 -276.845 -176.333  -160.446 20.952 
500.00 81.593 405.615 373.070  =113.725 16.272  —3116.532 =—176.315 ~—156:477 16.347 
600.00 82.047 420.535 379.774  -105.541 24.456  -357.862 -176.331 — 152.508 US 2707/ 
700.00 82.330 433.205 386.525 — 97.321 32.676 -—400.564 -176.392 -148.534 11.084 
800.00 82.522 444.212 393.063 —89.078 40.919  -444.447 -176.502 -144.547 9.438 
900.00 82.661 453.940 399.297 -80.818 49.179 -489.364 -176.661 -— 140.544 8.157 
1000.00 82.767 462.655 405.205 -72.547 57.450 -535.202 -176.848  -136.521 alo 
1100.00 82.852 470.548 410.792 -—64.266 65.731 —581.868 -177.064 -132.478 6.291 
1200.00 82.922 477.760 416.076 -55.977 74.020 -629.289 -177.395 -128.412 5.590 
1300.00 82.981 484.399 421.080 -47.682 82.315 -677.401 -178.015 — 124.307 4.995 
1400.00 83.033 490.551 425.825 — 39.381 90.616  —726.152 -179.180 — 120.137 4.482 
1500.00 83.080 496.281 430.333 —31.075 98.922  -775.497 -277.687 -109.428 3.811 
References 
Phase Al fs Cy Remarks 
GAS Nb1 Pa2 Tk1 AsBr3: MPT= 304.,/BPT= 434. 
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AsCl3 ARSENIC CHLORIDE 181.280 

Phase ¥ C, S —(G—H298)/T H H-H298 G AH; AG; log Kx 
[K] | SS BL tea} le kJ / mol [ - 

LIQ 298.15 133.470 216.313 216.313 —305.014 0.000 —369.508 -305.014 — 259.079 45.389 
300.00 133.470 217.138 216.315 — 304.767 0.247 —369.909 -304.907 — 258.794 45.060 
400.00 133.470 P3513} /Ske0) 221.551 — 291.420 13.594 —393.634 -299.267 — 244.280 31.900 

References 

Phase H/S C, 

LIQ Nb1 Tk1 

AsCl3{[g] ARSENIC CHLORIDE (GAS) 181.280 

Phase ¥ C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Lal kJ / mol ] [ - 

GAS 298.15 75.395 327.298 327.298 — 261.500 0.000 —359.084 -261.500 — 248.655 43.563 
300.00 75.483 327.765 327.300 — 261.360 0.140 —359.690 -—261.500 — 248.575 43.281 
400.00 78.598 349.969 330.306 — 253.635 7.865 —393.622 -261.482 —244 268 31.898 
500.00 80.090 367.685 336.070 — 245.693 15.807 -—429.535 -261.463 — 239.968 25.069 
600.00 80.944 382.369 342.598 — 237.638 23.862 -—467.059 -261.483 — 235.668 20.517 
700.00 81.497 394.891 349.196 — 229.514 31.986 -—505.937 -—261.552 — 231.360 17.264 
800.00 81.888 405.800 355.604 — 221.344 40.156 -—545.983 -261.672 — 227.040 14.824 
900.00 82.187 415.463 361.729 — 213.139 48.361 —587.056 -—261.838 — 222.701 12.925 
1000.00 82.427 424.135 367.543 — 204.908 56.592 —629.043 -262.029 -— 218.342 11.405 
1100.00 82.629 432.001 373.051 -— 196.655 64.845 —671.856 -—262.244 — 213.964 10.160 
1200.00 82.806 439.198 378.267 — 188.383 Touhy -715.421 -262.569 — 209.561 9.122 
1300.00 82.964 445.833 383.213 — 180.094 81.406 -—759.677 -—263.177 — 205.122 8.242 
1400.00 83.109 451.986 387.908 -—171.791 89.709 —804.571 -264.323 —200.618 7.485 
1500.00 83.245 457.725 392.374 — 163.473 98.027 —850.060 -362.805 — 189.577 6.602 

References 

Phase Ads Cy 

GAS Nb1 Pa2 
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131.917 ARSENIC FLUORIDE AsF3 

Phase il C, S —(G-H298)/T H H-H298 G AH, AG; log K; 
[K] Sal (Kil) | I kJ / mol ] [ - 

LIQ 298.15 126.549 181.209 181.209 — 821.319 0.000 —875.346 -821.319 -—774.006 135.603 
300.00 126.650 181.992 oiec ll —821.085 0.234 —875.682 -821.217 -773.712 134.715 
330.00 128.281 194.140 181.842 — 817.261 4.058 —881.327 -819.558 -— 769.042 121.729 

References 

Phase H/S Cy Remarks 

LIQ Nb1 R1 Tk1,e Beil sos0n=sos 47k 

131.917 ARSENIC FLUORIDE (GAS) AsF3{[g] 

Phase ly Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) Ife | kJ / mol ] [ - 

GAS 298.15 64.684 289.224 289.224 —785.755 0.000 —871.987 -785.755 -—770.646 135.014 
300.00 64.856 289.624 289.225 — 785.635 0.120 —872.523 -785.768 -—770.552 134.165 
400.00 71.139 309.258 291.859 -—778.796 6.959 -—902.499 —-786.255 —765.399 99.951 
500.00 74.429 Yo) 5311 7/ 297.013 -771.503 14.252 -—934.262 -786.574 —760.146 79.412 
600.00 76.541 339.286 302.941 — 763.948 21.807 -967.519 -786.851 —754.834 65.714 
700.00 78.096 351.206 309.003 —756.213 29.542 -1002.057 -787.119 —749.477 55.927 
800.00 79.355 361.719 314.949 — 748.339 37.416 -1037.714 -787.385 —744.082 48.584 
900.00 80.441 SM not 320.677 -— 740.348 45.407 -1074.365 -787.649 —738.653 42.870 
1000.00 81.421 379.657 326.156 —732.254 53.501 -1111.911  -787.885 — 733.196 38.298 
1100.00 82.330 387.460 331.379 -—724.066 61.689 -1150.272 -788.094 -727.717 34.556 
1200.00 83.192 394.661 336.356 -715.789 69.966 -1189.382 -788.361 —722.217 31.437 
1300.00 84.020 401.353 341.102 —707.429 78.326 -1229.187 -788.857 —716.687 28.797 
1400.00 84.824 407.609 345.631 — 698.986 86.769 -1269.639 -789.837 -—711.103 26.532 
1500.00 85.610 413.488 349.961 — 690.464 95.291 -1310.696 -888.098 — 698.996 24.341 

References 

Phase ln PS Cp 

GAS Nb1 Pa2 


| 


] 
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AsF5{g] 


Phase il 
[K] 


GAS 29815 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase WAS 


GAS Tkt/e 


(—— 


Cp 


97.541 

97.952 
112.393 
119.077 
122.707 
124.897 
126.318 
W278 
127.989 
128.504 
128.896 
129.201 
129.444 
129.639 
129:799 
129.931 
130.042 
130.136 
130.217 


é€ 


ARSENIC PENTAFLUORIDE (GAS) 


S 


J/(K mol) 


317.257 
317.861 
348.316 
374.196 
396.258 
415.350 
432.127 
447.065 
460.514 
472.738 
483.937 
494 267 
503.851 
512.789 
521.161 
529.034 
536.464 
543.497 
550.174 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
317.257 -1236.790 0.000 -1331.380 
317.258 -1236.609 0.181 -1331.968 
321.3138 -1225.989 10.801 -1365.315 
329.373 -1214.378 22.412 -1401.476 
338.728 -1202.272 34.518 -1440.027 
348.342 -1189.884 46.906 -1480.629 
307.788 =—1177.318 59:472) — 1523020 
366.893 -1164.635 72.155 -1566.993 
375.594 -1151.869 84921 -1612.384 
383.878 -1139.043 97.747 -1659.055 
SOOO Ou CammnO;OlOmmE I AOOLOo 
399.249 -1113.267 123.523 -1755.814 
406.383 -1100.334 136.456 -1805.726 
413.182 -1087.380 149.410 -1856.563 
419.672 -1074.408 162.382 -—1908.264 
425.875 -1061.421 175.369 -1960.778 
431.815 -1048.422 188.368 -2014.056 
437.509 -1035.413 201.377 -2068.058 
442.977 -—1022.395 214395 -2122.744 


AH AG; 
—1236.790 -1169.576 
-—1236.800 -1169.159 
-1236.720 -1146.598 
—1236.084 -1124.135 
—1235.283 -1101.819 
—1234.448 -1079.641 
=1233.629'. = 1057582 
—1232.848 -—1035.623 
—1232.093 -1013.750 
=1231.370 ~—991.952 
—1230.770 -—970.214 
—1230.469 -—948.516 
—1230.721 — 926.823 
-—1328.326 -—898.656 
-—1326.696 —870.065 
-—1325.082 -—841.575 
—1323.485  —813.179 
-—1321.904 —-—784.872 
-—1320.339 -—756.648 


169.914 


log Ky 
[eae 


204.905 
203.569 
149.730 
117.438 
95.922 
80.564 
69.053 
60.106 
52.953 
47.104 
42.232 
38.112 
34.580 
31.294 
28.405 
25.858 
23.598 
21.578 
19.762 
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77.945 ARSENIC HYDRIDE AsH3{g] 

Phase WT C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] —_ =" (Kennol) kJ / mol ] [ - ] 

GAS 298.15 38.072 222.782 222.782 66.442 0.000 0.020 66.442 69.109 —12.108 
300.00 38.240 223.018 222.783 66.513 0.071 —0.393 66.387 69.125 — 12.036 
400.00 44.933 235.027 224.375 70.703 4.261 — 23.308 63.712 70.457 -9.201 
500.00 49.256 245.543 227.580 75.424 8.982 — 47.348 61.482 72.408 -7.564 
600.00 52.646 254.832 231.363 80.524 14.082 —72.376 59.566 74.778 -—6.510 
700.00 55.595 263.173 ZOOAI 85.938 19.496 —98.283 57.896 77.449 -—5.779 
800.00 58.309 270.776 239.284 91.635 25.193 — 124.986 56.432 80.344 —5.246 
900.00 60.886 277.793 243.178 97.596 31.154 —152.418 55.148 83.412 -4.841 
1000.00 63.379 284.338 246.971 103.809 37.367 — 180.529 54.046 86.613 — 4.524 
1100.00 65.817 290.493 250.650 110.270 43.828 — 209.273 5S 89.917 —4.270 
1200.00 68.216 296.323 254.215 116.972 50.530 — 238.616 52.245 93.301 -—4.061 
1300.00 70.590 301.877 257.670 123.912 57.470 — 268.528 51.267 96.760 —3.888 
1400.00 72.943 307.195 261.019 131.089 64.647 — 298.984 49.919 100.307 -3.742 
1500.00 75.283 312.307 264.268 138.500 72.058 —329.961 — 48.599 110.399 -—3.844 
1600.00 THAD 317.240 267.426 146.145 79.703 — 361.439 — 47.698 120.970 —3.949 
1700.00 79.932 322.015 270.497 154.022 87.580 — 393.403 — 46.630 131.480 —4.040 
1800.00 82.246 326.649 273.489 162.131 95.689 — 425.838 — 45.391 141.922 -—4.118 
1900.00 84.554 BolmlOS 276.406 170.471 104.029 — 458.729 — 43.981 152.291 —4.187 
2000.00 86.859 335.554 279.254 179.042 112.600 — 492.066 — 42.397 162.580 -—4.246 

References 

Phase H/S C, 

GAS Nb1 Nb1,e 

455.635 ARSENIC IODIDE Asl3 

Phase ne Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) kJ / mol ] [ - ] 

SOL 298.15 105.773 213.049 213.049 —58.158 0.000 — 121.679 —58.158 —59.091 NOWSs 
300.00 105.891 213.704 213.051 —57.962 0.196 -—122.073 -58.159 —59.097 10.290 
400.00 112.257 245.039 217.281 —47.055 11.103 — 145.070 — 82.216 —58.568 7.648 
413.60 irae 248.806 218.256 —45.522 12.636 — 148.429 — 82.675 —57.756 7.294 

53.818 22.259 

LIQ 413.60 137.654 302.624 218.256 — 23.263 34.895 — 148.429 —60.416 —57.756 7.294 
500.00 137.654 328.738 235.162 — 11.370 46.788 —175.739 -121.389 —51.427 OSTA! 
600.00 137.654 353.835 252.913 2.395 60.553 -—209.906 -115.872 —37.954 3.304 
700.00 137.654 375.055 268.885 16.161 74.319 —246.378 -110.429 — 25.399 1.895 

References 

Phase Gives Cy 

SOL Nb1 Pa2 

LIQ Pa2 Pa2 
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Asl3{(g] ARSENIC IODIDE (GAS) 455.635 
Phase il} C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) hl kJ / mol [ - 
GAS 298.15 80.960 391.816 391.816 38.911 0.000 -—77.909 38.911 — 15.321 2.684 
300.00 80.986 392.316 391.817 39.061 0.150 — 78.634 38.864 — 15.658 2.726 
400.00 81.899 415.758 395.007 47.211 8.300 -119.092 12.050 — 32.589 4.256 
500.00 82.331 434.085 401.056 55.425 16.514 — 161.617 —54,593 — 37.305 3.897 
600.00 S251 449.119 407.851 63.672 24.761 — 205.800 —54.596 — 33.848 2.947 
700.00 82.726 461.860 414.680 71.937 33.026 — 251.365 —54.653 — 30.386 2.267 
800.00 82.831 472.914 421.284 80.215 41.304 — 298.116 —54,765 — 26.913 nS 
900.00 82.908 482.674 427.573 88.502 49.591 — 345.905 —54.930 — 23.422 1.359 
1000.00 82.968 491.413 433.528 96.796 57.885 — 394.617 —55.128 -19.911 1.040 
1100.00 83.017 499.323 439.155 105.096 66.185 — 444.160 — 55.358 — 16.378 0.778 
1200.00 83.058 506.548 444.475 113.399 74.488 — 494.459 —55.706 - 12.821 0.558 
1300.00 83.094 513.198 449.509 WA OW 82.796 — 545.450 — 56.348 -—9.224 0.371 
1400.00 83.126 519.357 454.281 130.018 91.107 — 597.082 — 57.536 —5.559 0.207 
1500.00 83.154 525.093 458.812 138.332 99.421 -—649.308 -156.069 4.646 -—0.162 
References 
Phase H/S C, 
GAS Pa2 Pa2 
AsOjg] ARSENIC MONOXIDE (GAS) 90.921 
Phase V C, Ss —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) I I kJ / mol ] [ - 
GAS 298.15 32.342 230.271 230.271 —57.287 0.000 — 125.943 — 57.287 — 84.715 14.842 
300.00 32.414 230.471 230.272 —57.227 0.060 — 126.369 —57.300 —84.885 14.780 
400.00 34.956 240.197 231.580 — 53.841 3.447 -— 149.919 -—57.906 — 93.984 12.273 
500.00 36.133 248.138 234.123 — 50.280 7.008 — 174.349 —58.441 -— 102.942 10.754 
600.00 36.772 254.788 237.028 - 46.632 10.656 — 199.504 —58.995 -—111.791 9.732 
700.00 37.158 260.487 239.982 — 42.934 14.354 — 225.275 —59.602 — 120.543 8.995 
800.00 37.408 265.467 242.863 — 39.205 18.083 — 251.578 -—60.273 — 129.203 8.436 
900.00 37.579 269.883 245.625 — 35.455 21.833 — 278.349 -—61.009 -— 137.776 7.996 
1000.00 37.702 273.849 248.252 —31.690 25.597 — 305.539 —61.785 — 146.264 7.640 
1100.00 37.793 277.447 250.745 -27.915 29.372 — 333.107 -—62.602 — 154.673 7.345 
1200.00 37.862 280.738 253.109 — 24.132 SGilo5 — 361.019 —63.544 — 163.003 7.095 
1300.00 37.916 283.771 PASS) Chats) — 20.343 36.944 — 389.246 — 64.784 —171.244 6.881 
1400.00 37.958 286.583 257.484 — 16.550 40.738 — 417.765 — 66.575 - 179.371 6.692 
1500.00 37.993 289.203 259.513 —12.752 44.535 —446.556 -165.715 — 180.914 6.300 
1600.00 38.021 291.656 261.446 -8.951 48.336 —475.600 -165.615 — 181.931 5.939 
1700.00 38.044 293.961 263.291 -—5.148 52.139 —504.882 -165.527 — 182.954 5.621 
1800.00 38.064 296.136 265.056 -— 1.343 55.945 —534.388 -165.449 -— 183.981 5.339 
1900.00 38.080 298.195 266.747 2.465 59.752 —564.106 -165.383 — 185.012 5.086 
2000.00 38.094 300.149 268.368 6.273 63.561 —594.024 -165.327 — 186.047 4.859 
References 
Phase H/S Cy 
GAS Tk1 Tk1,e 


| 
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197.841 ARSENIC OXIDE (CLAUDETITE) As203 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) ll kJ / mol [ - 

SOL 298.15 96.979 117.001 117.001 —654.796 0.000 -689.680 -654.796 — 576.641 101.025 
300.00 97.261 117.602 117.003 — 654.616 0.180 —689.897 -654.789 —576.157 100.318 
400.00 109.231 147.348 120.978 — 644.248 10.548 -—703.187 -—653.890 — 550.055 71.830 
500.00 117.913 172.690 128.848 =—632:0/0)) 921.921 -—719.220 -—652.239 — 524.275 54.771 
585.00 124.242 191.695 136.623 -—622.579 32.217 -734.721 -650.413 — 502.663 44.883 

38.622 22.594 

LIQ 585.00 152.716 230.317 136.623 —599.985 547811 —734.721 -627.819 — 502.663 44.883 
600.00 152.716 234.184 139.014 —597.694 57.102 -—738.204 -627.042 — 499.464 43.482 
700.00 152.716 257.725 154.334 -582.423 72.373 -—762.830 -622.008 — 478.602 35.714 
732.00 152.716 264.552 159.005 =57:7,586 77.260 -—771.187 -620.448 — 472.082 33.687 

References 

Phase nl AS Cy Remarks 

SOL Nb1 Pal B1 monoclinic, TPT= 240. (AR.—CL.) 

LIQ Tk1 e Tk1 BPT= 732., L= 28.033 kJ, GAS (As406) 

197.841 ARSENIC OXIDE (ARSENOLITE) As203{A] 

Phase T Cy S —(G-H298)/T H H—-H298 G AH; AGy log Ky 
[K] J/(K mol) | II kJ / mol [ - 

SOL 298.15 96.878 107.412 107.412 —656.972 0.000 -688.997 -656.972 -575.958 100.905 
300.00 97.170 108.012 107.413 — 656.793 0.179 -689.196 -656.965 -—575.456 100.196 
400.00 109.986 137.835 111.393 —646.395 10.577 -701.529 -656.037 -548.397 71.613 
500.00 119.821 163.466 119.303 —634.890 22.082 -716.624 -654.255 — 521.678 54.499 
551.00 124.333 175.322 123.945  -628.664 28.308 -—725.266 -653.087 -508.212 48.178 

References 

Phase In} PS Cy Remarks 

SOL Nb1/Pa1 —— Pat Tk1 MPT= 551., L= 24.3 kJ 


] 


] 
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As205 DIARSENIC PENTAOXIDE 229.840 
Phase y C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] | [————J/(K mol) [ kJ / mol [ail 
SOL 298.15 116.536 105.399 105.399 — 924.869 0.000 —956.294 -—924.869 —782.091 137.019 
300.00 116.978 106.121 105.401 —924.653 0.216 —956.489 -924.880 —781.205 136.020 
400.00 136.540 142.619 110.245 -—911.920 12.949 —968.967 -924.587 —733.312 95.761 
500.00 151.778 174.770 119.998 — 897.483 27.386 —984.868 -922.932 — 685.661 71.630 
600.00 165.314 203.656 Ushers} —881.619 43.250 -1003.813 -920.211 — 638.446 55.582 
References 
Phase H/ S$ Gi 
SOL Nb1 Pat 
As406{[g] TETRAARSENIC HEXAOXIDE (GAS) 395.683 
Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[ K ] (Ke mol) [ kJ / mol ] [ - ] 
GAS 298.15 173.596 409.346 409.346 -1196.247 0.000 -1318.294 -1196.247 -1092.217 191.352 
300.00 174.180 410.422 409.350 -1195.925 0.322 -1319.052 -1196.271 -1091.571 190.059 
400.00 195.373 463.832 416.488 -1177.310 18.937 -1362.842 -1196.594 -1056.578 137.975 
500.00 206.180 508.700 430.570 -1157.182 39.065 -1411.532 -1195.911 -1021.642 106.730 
600.00 212.899 546.925 446.857 -1136.206 60.041 -1464.361 -—1194.903 — 986.880 85.916 
700.00 217.687 580.121 463.576 -1114.666 81.581  -1520.750 -—1193.838 —952.294 71.061 
800.00 221.446 609.442 480.012 -1092.703 103.544 -1580.257 -—1192.813 —917.858 59.930 
900.00 224.608 635.712 495.878 -1070.396 125.851 -1642.537 -—1191.853 — 883.547 51.280 
1000.00 227.397 659.524 511.070 -1047.793 148.454 -1707.317 -—1190.876 — 849.343 44.365 
References 
Phase H/S C, 
GAS Pal Pal 
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106.988 ARSENIC MONOSULFIDE (GAS) AsS[g] 

Phase Wy C, S —(G-H298)/T H H-H298 G AH, AG; log K; 
[K] = iKimiol) fee kJ / mol = [ = 

GAS 298.15 34.827 242.045 242.045 189.117 0.000 116.951 189.117 137.155 -—24.029 
300.00 34.874 242.261 242.046 189.181 0.064 116.503 189.094 136.832  -23.825 
400.00 37.409 252.652 243.445 192.800 3.683 91.739 185.624 119.690  -15.630 
500.00 39.085 261.197 246.166 196.632 HENS 66.034 182.988 103.491 — 10.812 
600.00 39.978 268.411 249.289 200.591 11.474 39.544 180.748 87.811 -7.645 
700.00 40.380 274.609 252.474 204.612 15.495 12.385 178.781 72.478 —5.408 
800.00 40.493 280.011 255.586 208.657 19.540 — 15.352 Whom keke) 57.429 —3.750 
900.00 40.439 284.778 258.570 212.705 23.588 — 43.596 121.794 43.797 —2.542 
1000.00 40.300 289.032 261.407 216.742 27.625 —72.290 121.186 35.163 — 1.837 
1100.00 40.129 292.865 264.096 220.764 31.647 — 101.388 120.528 26.592 — 1.263 
1200.00 39.965 296.350 266.640 224.768 35.651 — 130.851 119.733 18.086 —0.787 

References 

Phase ink SS) C, 

GAS Pa3 Pa3 

213.975 DIARSENIC DISULFIDE As2S2 

Phase a) GC; S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) i) Ih kJ / mol [ - 

SOL 298.15 94.067 126.775 126.775 — 142.256 0.000 -—180.054 -142.256 — 139.647 24.466 
300.00 94.136 WSO 126.777 — 142.082 0.174 -—180.289  -142.257 — 139.631 24.312 
400.00 97.872 154.950 130.514 — 132.482 9.774 -194.462 -146.832 — 138.559 18.094 
500.00 101.608 177.191 137.694 — 122.507 19.749 -—211.103 -149.796 — 136.189 14.228 
580.00 104.597 192.488 144.218 — 114.259 27.997 —225.902  -151.527 — 133.868 12.056 

10.460 6.067 

LIQ 580.00 146.440 202.948 144.218 — 108.192 34.064 -225.902 -145.460 — 133.868 12.056 
600.00 146.440 207.913 146.259 — 105.263 36.993 —230.011 -144.949 -— 133.477 11.620 
700.00 146.440 230.487 156.720 -—90.619 51637, -—251.960 -142.280 — 131.776 9.833 

References 

Phase WS Cp Remarks 

SOL Mit Mit 

LIQ Mi1 Mit Mit DEC. GAS(As4S4 + As4 + As2 + S2) 


| 
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As2S3 ARSENIC SULFIDE 246.041 
Phase Y (es S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J ((S[anyel)) ll kJ / mol ] [ - 
SOL-1 298.15 116.511 163.594 163.594 — 167.360 0.000 —216.136 -167.360 — 166.172 29.113 
300.00 116.579 164.315 163.597 - 167.144 0.216 —216.439 -167.362 — 166.164 28.932 
400.00 120.223 198.352 168.213 — 155.304 12.056 —234.645 -174.279 — 165.465 21.608 
450.00 122.045 212.617 172.368 — 149.248 18.112 —244.925 -176.291 — 164.274 19.068 
0.604 0.272 
SOL-2 450.00 122.045 213.222 172.368 — 148.976 18.384 —244.925 -176.019 — 164.274 19.068 
500.00 123.867 226.175 WAT — 142.828 24.532 —255.915 -178.642 — 162.820 17.010 
585.00 126.965 245.859 185.701 — 132.167 35.193 -275.995 -181.634 — 159.870 14.275 
48.991 28.660 
LIQ 585.00 187.726 294.851 185.701 -— 103.507 63.853 -—275.995 -—152.974 — 159.870 14.275 
600.00 187.979 299.607 188.490 -— 100.690 66.670 —280.454 -152.476 — 160.053 13.934 
700.00 189.665 328.711 206.493 —81.807 85.553 -—311.905 -148.879 — 161.596 12.058 
800.00 191.351 354.147 223.393 -62.757 104.603 -—346.074 -145.372 — 163.657 10.686 
900.00 193.037 376.782 239.201 -43.537 123.823 —382.641 -300.337 — 162.687 9.442 
995.00 194.639 396.232 253.280 -—25.123 142.237 -419.373 -292.490 — 148.557 7.799 
References 
Phase a JS C, Remarks 
SOL-1 Mit Mit 
SOL-2 Mit Mil 
LIQ Mi1 Mi1 Mi1/Tk1 DEC. GAS (As2S2 + S2 + As4) / BPT= 995., L= 86.2 kJ 
As4S4 TETRAARSENIC TETRASULFIDE 427.950 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG log K; 
[K] [== WK toed) eal kJ / mol ] [ - 
SOL 298.15 188.147 254.053 254.053 — 134.725 0.000 -—210.471 -134.725 — 129.657 22.715 
300.00 188.342 255.217 254.056 — 134.377 0.348 -210.942 -134.728 — 129.626 22.570 
400.00 197.438 310.699 261.559 -— 115.069 19.656 —239.349 -143.771 — 127.544 16.656 
500.00 205.133 355.597 276.015 —94.934 39.791 —272.733 -149.512 — 122.904 12.840 
580.15 210.886 386.517 289.189 —78.260 56.465 —302.498 -152.832 — 118.362 10.657 
45.976 26.673 
LIQ 580.15 266.534 432.493 289.189 —51.587 83.138 —302.498 -126.159 — 118.362 10.657 
600.00 268.638 441.493 294.079 -—46.277 88.448 -—311.173 -125.647 -— 118.104 10.282 
700.00 285.817 484.073 318.226 —18.632 116.093 —357.483 -121.953 —117.114 8.739 
800.00 310.093 523.766 341.459 11.120 145.845 -—407.893 -116.568 —116.771 7.624 
References 
Phase H/S Cy 
SOL Pa3 Pa3 
LIQ Pa3 Pa3 


] 
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427.950 TETRAARSENIC TETRASULFIDE (GAS) As4S4{g] 

Phase 1 C, S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[K] J/(K mol) [ kJ / mol [ - 

GAS 298.15 164.180 446.082 446.082 —2.092 0.000 -135.091 —2.092 — 54.278 9.509 
300.00 164.388 447.098 446.085 — 1.788 0.304 -135.918 —2.139 —54.602 9.507 
400.00 172.015 495.576 452.643 15.081 17.173 ~-183.149  -—13.620 —71.345 9.317 
500.00 175.781 534.409 465.243 32.491 34.583  -234.714  -22.087 —84.885 8.868 
600.00 177.903 566.662 479.535 50.184 52.276 -289.813 -29.187 —96.744 8.422 
700.00 179.210 594.191 493.996 68.045 70.137 -347.889 -35.276 -107.520 8.023 
800.00 180.069 618.181 508.052 86.011 88.103 -408.534 -41.677 -117.412 7.666 
900.00 180.663 639.426 521.491 104.050 106.142 -471.434 -259.595  -121.862 7.073 
1000.00 181.087 658.484 534.254 122.138 124.230  -536.346 -260.086 -106.533 5.565 
1100.00 181.401 675.759 546.345 140.263 142.355 -603.072 -260.679 —91.151 4.328 
1200.00 181.637 691.554 557.797 158.416 160.508  -671.449 -261.723 —75.698 3.295 

References 

Phase H/S Cy 

GAS Pa3 Pa3 

427.950 TETRAARSENIC TETRASULFIDE (REALGAR) As4S4[R] 

Phase V Cy S —(G—-H298)/T H H-H298 G AH; AGy log Ky 
[K] J/(K mol) [ kJ / mol ] aise 

SOL 298.15 188.154 254.053 254.053 -138.072 0.000 -213.818 -138.072 -—133.004 23.302 
300.00 1S8i6S 4a 25:21 7a 4-050 me ovale 0.348  -214.289 -138.075 -132.973 23a1oS 
400.00 197.382 310.670 261.556 -118.426 19.646  -242.694 -147.128 —130.890 17.092 
500.00 205.188 355.572 276.006 -—98.289 39.783 -276.075 -152.867 -126.246 13.189 
580.15 210.856 386.495 289.178 —81.614 56.458  -305.839 -156.186 —-121.703 10.958 

References 

Phase H/S Cy 

SOL Pa3 Pa3 


] 
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AsSe{g] ARSENIC MONOSELENIDE (GAS) 153.882 
Phase T es S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] = (Kimol) lot kJ / mol ] (Seces 
GAS 298.15 35.735 247.760 247.760 207.108 0.000 133.238 207.108 156.483 -27.415 
300.00 35.738 247.981 247.761 207.174 0.066 132.780 207.082 156.169 -27.192 
400.00 35.894 258.284 249.165 210.756 3.648 107.442 205.489 139.480 -18.208 
500.00 36.049 266.310 251.820 214.353 7.245 81.198 197.709 123.212 -12.872 
600.00 36.205 272.896 254.801 217.966 10.858 54.228 195.185 108.548 —9.450 
700.00 36.361 278.489 257.795 221.594 14.486 26.651 192.621 94.311 -—7.038 
800.00 36.516 283.355 260.693 225.238 18.130 — 1.446 190.018 80.444 —5.252 
900.00 36.672 287.665 263.454 228.897 21.789 — 30.001 187.380 66.906 —3.883 
1000.00 36.828 291.536 266.072 232.572 25.464 —58.964 184.731 53.662 —2.803 
1100.00 36.983 295.054 268.550 236.263 29.155 — 88.297 128.758 45.637 —2.167 
1200.00 37.139 298.278 270.894 239.969 32.861 — 117.965 127.446 38.138 — 1.660 
1300.00 37.295 SONRZon PAR NUT 243.690 36.582 — 147.944 125.874 30.756 — 1.236 
1400.00 37.450 304.027 275.227 247.428 40.320 —178.210 123.789 23.514 —0.877 
1500.00 37.606 306.616 277.234 251.180 44.072 — 208.743 24.394 22.873 —0.797 
1600.00 37.761 309.048 279.147 254.949 47.841 — 239.528 24.276 22.776 -—0.744 
1700.00 37.917 311.342 280.974 ZCI OMMOIEO LS — 270.548 24.185 22.685 —0.697 
1800.00 38.073 Sie 282.722 262.532 55.424 — 301.792 24.121 22.599 —0.656 
References 
Phase mds Cy 
GAS Mi Mi1 
As2Se3 ARSENIC SELENIDE 386.723 
Phase T CG; S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) | || kJ / mol ] [ - 
SOL 298.15 121.387 194.556 194.556 — 102.508 0.000 —160.515 -102.508 — 101.425 17.769 
300.00 121.545 195.307 194.558 — 102.283 0.225 —160.875 -102.515 —101.418 17.659 
400.00 130.122 231.448 199.428 — 89.700 12.808 —182.279 -102.948 — 100.989 13.188 
500.00 138.700 261.406 208.907 —76.259 26.249 —206.962 -—121.072 — 100.197 10.467 
600.00 147.277 287.452 219.872 -—61.960 40.548 — 234.431 -122.561 — 95.869 8.346 
650.00 151.565 299.410 225.534 —54.489 48.019 —249.105 -123.026 —93.625 7.524 
62.760 40.794 
LIQ 650.00 195.393 362.170 225.534 -13.695 88.813 -249.105  -82.232 —93.625 7.524 
700.00 195.393 376.650 235.817 —3.925 98.583 —267.580 -80.426 —94.569 7.057 
800.00 195.393 402.741 255.088 15.614 118.122 —306.579 -76.894 — 96.832 6.322 
References 
Phase H/S Cy 
SOL Mi1 Mi1 
LIQ Mit Mi4 


] 
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202.522 ARSENIC MONOTELLURIDE (GAS) AsTe{g] 
Phase al C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) il kJ / mol [ - 
GAS 298.15 36.605 255.710 2552/10 228.865 0.000 152.625 228.865 178.028  -31.190 
300.00 36.606 255.936 PANS I) 228.933 0.068 15 2e152 228.839 177.713 -30.943 
400.00 36.677 266.477 257.147 232.597 SHAY 126.006 227.312 160.893  -21.011 
500.00 36.748 274.669 259.863 236.268 7.403 98.934 225.510 144.491 — 15.095 
600.00 36.819 281.375 262.906 239.946 11.081 71.121 223.439 128.478 -—11.185 
700.00 36.890 287.056 265.961 243.632 14.767 42.693 221.099 112.832 —8.420 
800.00 36.961 291.987 268.912 247.325 18.460 1Ssi35 200.869 99.420 —6.491 
900.00 37.033 296.344 PN THES 251.024 22.159 — 15.686 198.020 86.910 —5.044 
1000.00 37.104 300.250 274.384 254.731 25.866 —45.519 195.151 74.718 —3.903 
1100.00 SH d 303.790 276.899 258.445 29.580 -75.723 192.263 62.814 — 2.983 
1200.00 37.246 307.027 279.276 262.166 33.301 — 106.267 189.267 Bileliaa — 2.228 
1300.00 Colt 7/ 310.011 281.527 265.894 37.029 — 137.120 185.992 39.800 — 1.599 
1400.00 37.388 312.779 283.662 269.629 40.764 — 168.262 135.745 31.184 -—1.163 
1500.00 37.459 315.361 285.690 Pixel, HANI — 199.670 36.179 30.244 —1.053 
1600.00 37.530 317.781 287.621 PT WA 48.256 — 231.329 35.877 29.858 -—0.975 
1700.00 37.602 320.059 289.463 280.878 52.013 — 263.222 35.586 29.491 —0.906 
1800.00 37.673 322.210 291.223 2341042 ume OSIM — 295.336 35.305 29.140 —0.846 
References 
Phase im PS) Cy 
GAS Mit Mit 
532.643 ARSENIC TELLURIDE As2Te3 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] J/(K mol) Lh kJ / mol ] [ - 
SOL 298.15 127.491 226.354 226.354 — 37.656 0.000 -105.144 -37.656 -—39.580 6.934 
300.00 127.830 227.144 226.357 — 37.420 0.236 -105.563 -37.654 —39.592 6.893 
400.00 141.304 265.950 231.556 — 23.899 ee 5v -—130.279 -37.201 -— 40.291 5.261 
500.00 149.923 298.459 241.775 -9.314 28.342 —158.543  -36.469 —41.146 4.299 
600.00 156.630 326.405 253.605 6.024 43.680 —189.819  -35.757 — 42.150 3.670 
648.00 159.496 338.569 259.452 13.612 51.268 — 205.781 — 35.465 -—42.673 3.440 
72.316 46.861 
LIQ 648.00 167.360 410.886 259.452 60.473 98.129 — 205.781 — 11.396 — 42.673 3.440 
700.00 167.360 423.804 271.188 69.175 106.831 — 227.487 11.995 —47.037 3.510 
800.00 167.360 446.152 291.693 85.911 123.567 -271.010  -40.306 —49 878 3251, 
References 
Phase H/S Cy Remarks 
SOL B3/Z1 B3,Mi1 Pa3 WPS sete 
LIQ B3 B3,Mi1 
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Au 


Phase I 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1337.58 


LIQ 1337.58 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3127.00 


References 


Phase nds 


SOL Hu1 
LIQ Hu1 


—=— 


C, 


25.317 
25.325 
25.761 
26.196 
26.631 
27.066 
27.502 
27.962 
28.560 
29.401 
30.569 
32.175 
33.442 


30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 
30.962 


Cp 


Hu1 
Hu1 


J/(K mol) 


47.497 
47.653 
54.999 
60.794 
65.608 
69.746 
73.389 
76.654 
79.629 
82.388 
84.994 
87.496 
88.429 
9.384 
97.813 
993225 
101.361 
103.360 
105.237 
107.006 
108.680 
110.268 
We 0) 
113.219 
114.596 
115.913 
Wa 
118.392 
119.560 
120.686 
121.773 
122.822 
123.838 


GOLD 
S —(G—-H298)/T H H-H298 G 

ihe ail kJ / mol 
47.497 0.000 0.000 — 14.161 
47.497 0.047 0.047 — 14.249 
48.496 2.601 2.601 - 19.398 
50.396 S193 5.199 = 20.1068 
52.541 7.840 7.840 =91.525 
54.710 1052535 10525 — 38.297 
56.822 13.254 13.254 — 45.457 
58.847 16.026 16.026 S08 
60.779 18.851 18.851 — 60.779 
62.619 21.746 21.746 — 68.881 
64.376 24.742 24.742 -77.251 
66.059 27.868 27.868 — 85.876 
66.674 29.099 29.099 =09,102 

12.552 

66.674 41.651 41.651 — 89.182 
68.094 43.584 43.584 — 95.332 
70.242 46.680 46.680 -105.362 
72.250 497776 49.776 —-— 115.599 
74.135 52.872 52.872 =126.030 
79.913 55.968 55.968 -136.643 
77.594 59.064 59.064 -147.428 
79.188 62.160 62.160 -158.376 
80.704 65.257 65.257 -169.479 
82.150 68.353 68.353 -180.730 
83.531 71.449 71.449 -192.121 
84.853 74.545 74.545 —-203.647 
86.121 77.641 77.641 = =-215.302 
87.339 80.737 80.737  -227.081 
88.511 83.834 83.834 -238.979 
89.640 86.930 86.930 -—250.992 
90.729 90.026 90.026  -263.115 
91.782 93.122 93.122 —-275.345 
92.799 96.218 96.218  -287.678 
93.069 97.054 97.054 -291.025 


124.106 


Remarks 


Hu1 
Hu1 


MPT= 1337.58 (IPTS REF. POINT) 
BPT= 3127., L= 334.38 kJ 


AH; AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


196.967 


[ 


log K; 


] 


196.967 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 


References 
Phase ads 


GAS Hut 


=== 


Hu1 


J/(K mol) 


180.503 
180.631 
186.611 
191.249 
195.039 
198.243 
201.019 
203.467 
205.658 
207.641 
209.453 
211.122 
212.672 
214.122 
215.487 
216.780 
218.012 
219.191 
220.325 
221.420 
222.480 
223.511 
224.515 
225.496 
226.455 
227.395 
228.316 
229.220 
230.108 
230.979 


GOLD (GAS) 
S —(G-H298)/T H H-H298 G 

| kJ / mol 
180.503 368.192 0.000 314.375 
180.503 368.230 0.038 314.041 
181.318 370.309 2.117 295.665 
182.858 372.388 4.196 276.763 
184.582 374.466 6.274 257.443 
186.310 376.545 8.353 230.115 
187.979 378.624 10.432 217.808 
189.567 380.702 12.510 197.582 
191.068 382.782 14.590 177.124 
192.486 384.862 16.670 156.457 
193.826 386.944 18.752 135.601 
195.093 389.030 20.838 114.571 
196.294 391.122 22.930 93.381 
197.435 393.223 25.031 72.040 
198.521 395.339 27.147 50.559 
199.557 397.472 29.280 28.945 
200.548 399.627 31.435 7.205 
201.499 401.808 33.616 -— 14.656 
202.412 404.019 35.827 — 36.632 
203.291 406.262 38.070 —58.719 
204.139 408.542 40.350 — 80.915 
204.959 410.861 42.669  -103.214 
205.753 413.221 45.029 -125.616 
206.523 415.623 47.4381  -148.117 
207.272 418.069 49.877 -170.714 
208.000 420.559 52.367  -193.407 
208.709 423.092 54900 -216.193 
209.401 425.669 57.477  -239.070 
210.076 428.287 60.095 -262.036 
210.736 430.945 62.753  -285.091 
211.382 433.639 65.447 -308.231 


231.835 


AH; AG; 
368.192 328.536 
368.184 328.290 
367.708 315.063 
367.189 301.961 
366.626 288.968 
366.020 276.072 
365.370 263.266 
364.676 250.544 
363.931 237.902 
363.116 225.338 
362.202 212.852 
361.162 200.448 
347.538 188.712 
346.544 177.403 
345.563 166.159 
344.600 154.975 
343.659 143.848 
342.744 132.773 
341.858 121.745 
341.006 110.760 
340.190 99.815 
339.412 88.907 
338.676 78.031 
337.982 67.185 
337.332 56.367 
336.725 45.572 
336.163 34.799 
335.643 24.045 
335.165 13.309 
334.726 2.587 

0.000 0.000 


93 


Au(g] 


log Ky 
[ = 


=O7,000 
—57.160 
— 41.143 
— 31.546 
= OMon 
— 20.601 
=17.190 
— 14.541 
— 12.427 
— 10.700 
=9:265 
—8.054 
-7.041 
—6.178 
—§.425 
—4.762 
—4.174 
—3,.650 
—3.180 
= Pits 
— 2.370 
AON 
— 1.698 
— 1.404 
Sake 
— 0.882 
—0.649 
— 0.433 
— 0.232 
—0.044 
0.000 


] 
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] 


] 


Au3AsO4 TRIGOLD ARSENATE 729.819 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
WK] J/(K mol) [ kJ / mol [ - 

SOL 298.15 177.596 298.361 298.361 — 384.217 0.000 -473.173 -384.217 —297.715 52.158 
300.00 177.783 299.460 298.364 — 383.888 0.329 —473.726 -384.183 —297.178 SIR743 
400.00 187.059 351.909 305.453 — 365.635 18.582 —506.398 -382.041 — 268.483 35.060 
500.00 195.472 394.563 319.137 — 346.504 CY TANS —543.785 -379.388 — 240.391 25.114 
569.00 201.065 420.187 329.863 — 332.823 51.394 —571.909 -377.303 — 221.345 20.320 

References 

Phase nt YS Cy 

SOL G1 G1 

AuBr GOLD MONOBROMIDE 276.871 

Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 50.052 98.253 98.253 -— 14.226 0.000 — 43.520 — 14.226 —6.668 1.168 
300.00 50.073 98.563 98.254 — 14.133 0.093 — 43.702 — 14.250 -—6.621 We Tkexe’ 
400.00 51.024 113.106 100.230 -—9.076 Ba50 -— 54.318 — 28.988 —1.012 0.132 

References 

Phase H/S Cy 


SOL Tk1 


309.378 GOLD CADMIUM AuCd 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] (Kem) | i kJ / mol [ - 

SOL 298.15 55.428 99.998 99.998 — 38.828 0.000 — 68.642 — 38.828 —39.038 6.839 
300.00 55.459 100.341 99.999 — 38.725 0.103 — 68.828 — 38.820 —39.039 6.797 
400.00 SYS WZ 116.521 102.194 — 33.097 5.731 —79.705 — 38.402 —39.175 5.116 
500.00 58.764 129.443 106.393 — 27.303 ides —92.025 — 37.984 — 39.416 4.118 
600.00 60.417 140.303 111.163 — 21.344 17.484 — 105.526 — 43.758 —39.680 3.454 
700.00 62.070 149.741 116.014 — 15.220 23.608 — 120.038 — 43.289 —39.035 2.913 
800.00 63.722 158.137 120.764 — 8.930 29.898 — 135.439 — 42.699 — 38.466 PSN 
899.00 65.358 165.665 125.301 —2.541 36.287 — 151.473 — 41.995 — 37.983 2.207 

References 

Phase H/S Cy Remarks 

Sol Nb1 e Tk1 MPT= 899., L= 18.0 kJ 

232.419 GOLD MONOCHLORIDE AuCl 

Phase ale Cy S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K ] [ J/(K mol) lee kJ / mol ] [ - 

SOL 298.15 48.744 85.923 85.923 — 36.401 0.000 -— 62.019 — 36.401 — 14.597 PINS yT/ 
300.00 48.771 86.224 85.924 — 36.311 0.090 -—62.178 — 36.389 — 14.461 2.518 
400.00 49.926 100.426 87.852 -—31.372 5.029 —71.542 — 35.738 —7.250 0.947 
500.00 50.752 111.658 91.529 — 26.336 10.065 —82.165 — 35.086 —0.204 0.021 
573.00 51.269 118.610 94.545 -—22.612 13.789 —90.575 — 34.610 4.856 —0.443 

References 

Phase H/S Cy Remarks 

SOL Tk1 e Tk1 MPT= 5783. 
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AuCl3 GOLD TRICHLORIDE 303.325 

Phase ll C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (A WY I tel) le {I kJ/mol [ - 

SOL 298.15 94.821 148.114 148.114 — 117.600 0.000 —161.760 -117.600 — 47.816 8.377 
300.00 94.888 148.700 148.115 —117.425 0.175 —162.035 -117.566 — 47.383 8.250 
400.00 97.466 176.393 151.874 — 107.792 9.808 —178.349 -115.688 — 24.271 3.169 
500.00 98.952 198.313 159.045 —97.966 19.634 —197.123 -113.816 — 1.633 0.171 

References 

Phase al PS Cp 

SOL Nb1/Ku1 e 

AuCu GOLD COPPER 260.513 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] a UU ll) I) I kJ / mol ] {[ - 

SA-12 298.15 48.737 100.583 100.583 — 17.489 0.000 — 47.478 -— 17.489 — 23.429 4.105 
300.00 48.775 100.885 100.584 — 17.399 0.090 — 47.664 — 17.491 — 23.466 4.086 
400.00 50.812 115.196 102.522 -—12.419 5.070 —58.498 — 17.559 — 25.445 3.323 
500.00 52.850 126.753 106.248 -7.236 10.253 —70.613 - 17.536 -27.417 2.864 
600.00 54.888 136.569 110.503 — 1.849 15.640 — 83.791 - 17.410 —29.404 2.560 
658.00 107.139 144.012 113.098 2.852 20.341 -—91.908 -— 15.804 — 30.614 2.430 

0.000 0.000 

SA-22 658.00 123.512 144.012 113.098 2.852 20.341 -—91.908 — 15.804 -—30.614 2.430 

683.00 123.512 148.618 114.315 5.940 23.429 —95.566 — 14.061 —31.210 2.387 
4.104 2.803 

SOL-A 683.00 79.348 llo2aie2 114.315 8.743 26.232 —95.566 -— 11.258 —31.210 2.387 
700.00 72.462 154.586 115.271 10.032 27.521 —98.178 -— 10.888 —31.711 2.366 
800.00 54.052 162.700 120.729 16.088 SLOT - 114.072 - 10.285 — 34.750 2.269 
900.00 59.660 169.221 125.755 21.630 39.119 — 130.669 —10.291 — 37.803 2.194 

References 

Phase in Es Gs Remarks 

SA-12 Hu1 Hu1 SA-12 = SOL-A(I)2 

SA-22 Hu1 Hu1 SA-22 = SOL-A(II)2 

SOL-A Hu1 Hu1 


] 


] 


387.605 GOLD 3—COPPER AuCu3 

Phase I C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] (== J,/ (Kimo) jel kJ / mol [ - 

SA-11 298.15 96.754 149.620 149.620 — 28.619 0.000 -—73.228  -28.619 —29.403 551 
300.00 96.835 150.219 149.622 — 28.440 0.179 -73.505 -28.622 — 29.408 5.120 
400.00 101.929 178.739 153.476 —18.514 10.105 -90.009 -28.730 —29.648 3.872 
500.00 108.479 202.161 160.934 —8.006 20.613 -—109.086  -28.506 — 29.895 Sales 
600.00 116.485 222.624 169.542 3.231 31.850 -—130.344  -27.769 — 30.232 2.632 
663.00 217.879 238.582 175.268 13.358 41.977 -— 144.821 — 24.365 — 30.602 2.411 

7.219 4.786 

SOL-A 663.00 124.825 245.801 175.268 18.144 46.763 -— 144.821 — 19.579 -— 30.602 2.411 
700.00 122.105 252.506 179.175 22.713 51.332 -154.042 -18.996 —31.234 PL SKeh 
800.00 114.751 268.331 189.363 34.555 63.174 -—180.109  -18.057 — 33.058 2.158 

References 

Phase al HS) CG; Remarks 

SA-11 Hu1 Hu1 SA-11 = SOL-A(I)1 

SOL-A Hu Hu1 

253.962 GOLD TRIFLUORIDE AuF3 

Phase aly C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ley kJ / mol ] [ - 

SOL 298.15 91.280 114.223 114.223 — 363.598 0.000 -—397.654 -363.598 — 292.797 51.297 
300.00 91.365 114.788 114.225 — 363.429 0.169 —397.865 -363.563 — 292.358 50.904 
400.00 94.600 141.565 117.854 —354.113 9.485 -—410.740 -361.622 — 268.915 6h5). 11) 7 
500.00 96.525 162.896 124.801 — 344.551 19.047 -—425.999 -359.702 — 245.962 25.695 
600.00 97.933 180.624 132.669 — 334.825 28.773 -—443.199 -357.827 — 223.390 19.448 

References 

Phase i HS Cy 


SOL Nb1/Ku1 


e 
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Aul GOLD MONOIODIDE 323.871 
Phase als C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] = IN I) Ih IL kJ / mol ] = 4 
SOL 298.15 51.830 119.244 119.244 0.000 0.000 — 35.553 0.000 -—4.078 0.714 
300.00 51.840 119.565 119.245 0.096 0.096 -—35.773 -—0.001 -—4.103 0.714 
400.00 52.384 134.552 121.285 5.307 5.307 — 48.514 —8.164 -5.173 0.675 
References 


Phase ni iS Cp 


SOL Nb1/Ku1 e 

Au203 DIGOLD TRIOXIDE 441.931 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [=A tae) fl kJ / mol ] [ - ] 

SOL 298.15 114.016 130.332 130.332 -—3.347 0.000 — 42.205 —3.347 77.864 — 13.641 
300.00 114.056 131.037 130.334 -3.136 0.211 — 42.447 -3.311 78.368 -— 13.645 
400.00 116.232 164.147 134.833 8.378 ites —57.280 — 1.362 105.301 — 13.751 
500.00 118.407 190.317 143.402 20.110 23.457 -—75.048 0.586 131.741 - 13.763 

References 


Phase nd Ss C, 


SOL Ku1 e 


99 


247.989 GOLD TRIHYDROXIDE (PRECIPITATED) Au(OH)3 

Phase Y C, S —(G-H298)/T H H-H298 G AH, AG; log K; 
[K] J/(K mol) et kJ / mol ee 

SOL 298.15 94.000 189.502 189.502 -—424.701 0.000 —481.201 -424.701 —316.850 55:50 
300.00 94.374 190.084 189.503 — 424.527 0.174 —481.552 -424.735 —316.180 55.052 
400.00 114.633 220.009 193.447 —414.076 10.625 —502.080 -425.655 —279.806 36.539 

References 

Phase inl PS C 

SOL Nb1 2 

486.854 DIGOLD TRIPHOSPHIDE Au2P3 

Phase i C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) [ kJ / mol [ - 

SOE 298.15 119.593 150.624 150.624 — 102.508 0.000 -—147.417 -102.508 — 82.359 14.429 
300.00 119.662 151.364 150.626 — 102.287 0.221 —147.696 -102.513 — 82.234 14.318 
400.00 123.428 186.304 iaehels -—90.132 12.376 —164.654 -105.221 —74.859 9.776 
500.00 127.194 214.251 164.437 —77.601 24.907 — 184.727 -105.783 —67.197 7.020 
600.00 130.959 237.774 174.750 — 64.693 37.815 —207.358 -106.056 —59.449 5.176 
700.00 134.725 258.244 185.246 —51.409 51.099 — 232.180 -106.039 —51.679 3.856 
800.00 138.490 276.480 195.531 -37.748 64.760 —258.933 -105.734 — 43.931 2.868 
900.00 142.256 293.009 205.457 -—23.711 78.797 —287.420 -105.139 — 36.238 2.103 
1000.00 146.022 308.192 214.982 -9.297 93.211 —317.490 -104.272 — 28.626 1.495 

References 

Phase Hives Cy 


SOL Tk1/Ku1 


€ 


] 
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AuSj(g] GOLD MONOSULFIDE (GAS) 229.033 

Phase 1 (er S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (= (mol) kJ / mol ] [ - ] 

GAS 298.15 Cosi 267.676 267.676 230.538 0.000 150.730 230.538 174.449 -30.563 
300.00 Sho otSi7/ 267.896 267.677 230.604 0.066 150.235 230.515 174.101 — 30.314 
400.00 36.329 278.244 269.082 234.203 3.665 122.905 226.978 155.581 — 20.317 
500.00 36.699 286.395 271.759 237.856 7.318 94.659 PeANGe 138.038 -14.421 
600.00 36.902 293.105 274.774 241.537 10.999 65.674 221.595 121.065 -10.540 
700.00 37.026 298.804 277.810 245.234 14.696 36.071 219.298 104.492 -7.797 
800.00 37.108 303.754 280.750 248.941 18.403 5.938 216.916 88.252 -—5.762 
900.00 37.167 308.128 283.554 Pisyh(sajey 22117 — 24.661 161.651 73.470 -— 4.264 
1000.00 37.210 312.046 286.211 256.374 25.836 -—55.673 160.710 63.722 — 3.328 
1100.00 37.243 315.594 288.723 260.096 29.558 — 87.057 159.695 54.071 — 2.568 
1200.00 37.269 318.836 291.099 263.822 33.284 — 118.781 158.577 44.518 — 1.938 
1300.00 37.291 321.820 293.349 267,550 meme ON2 — 150.816 157.325 35.063 — 1.409 
1400.00 37.309 324.584 295.483 271.280 40.742 — 183.138 143.480 26.293 -—0.981 
1500.00 37.325 327.159 297.510 275.012 44.474 —215.727 142,252 17.966 -—0.626 
1600.00 37.338 329.568 299.439 278.745 48.207 — 248.564 141.021 9.720 -0.317 
1700.00 Sifcol 331.832 301.279 282.479 51.941 — 281.635 139.786 se -—0.048 
1800.00 37.362 333.967 303.036 286.215 55.677 —314.926 138.549 -—6.544 0.190 
1900.00 37.372 335.988 304.717 289.952 59.414 -348.425 137.309 — 14.571 0.401 
2000.00 37.381 337.905 306.329 293.689 63.151 -— 382.121 136.066 — 22.532 0.588 

References 

Phase H/S Cy 

GAS Mit Mi1 

AuSb2 GOLD 2—ANTIMONY 440.467 

Phase Tl C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) kJ / mol ] [=r a] 

SOL 298.15 77.418 119.244 119.244 — 13.054 0.000 -48.607  -13.054 -7.301 1.279 
300.00 77.454 119.723 119.245 -12.911 0.143 -48.828 -13.051 -7.265 1.265 
400.00 79.396 142.271 122.307 —5.068 7.986 -—61.977  -12.889 — 5.360 0.700 
500.00 81.337 160.196 128.151 2.968 16.022 -77.130  -12.690 —3.500 0.366 
600.00 83.278 175.197 134.775 11.199 24.253 -93.919 -12.457 — 1.684 0.147 
700.00 85.220 188.181 141.498 19.624 32.678 —112.102 -12.235 0.094 —0.007 
733.00 85.860 192.121 143.689 22.447 35.501 -118.378  -12.174 0.673 -—0.048 

References 

Phase nl 7S Cp Remarks 

SOL Hu1/Ku1 Ku Hu1 DPT= 733. (peritec.) 


275.927 GOLD MONOSELENIDE (ALPHA) AuSe 

Phase Tl C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] (—————J/(K mol) I I kJ / mol =| {[ - ] 

SOL-A 298.15 50.161 75.730 75.730 — 13.807 0.000 —36.386 -13.807 —9.626 1.686 
300.00 50.212 76.041 75.731 — 13.714 0.093 — 36.526 — 13.808 —9.600 1.671 
400.00 53.003 90.868 77.134 —8.553 5.254 — 44.901 — 13.869 —8.188 1.069 
500.00 55.794 102.995 81.608 -3.114 10.693 —54.611 — 19.838 —6.676 0.697 
600.00 58.584 113.414 86.060 2.605 16.412 —65.443 — 20.274 —3.998 0.348 
673.00 60.622 120.255 89.403 6.956 20.763 —73.976 — 20.445 —2.007 0.156 

References 

Phase al LS Ge Remarks 

SOL-A Mit Mi4 Mit MPT= 673. 

275.927 GOLD MONOSELENIDE (BETA) AuSe{[B] 

Phase VW Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] | AIK tint) hat kJ / mol ] [ - ] 

SOL-B 298.15 50.161 84.935 84.935 — 10.878 0.000 —36.201 — 10.878 -—9.441 1.654 
300.00 50.212 85.246 84.936 — 10.785 0.093 —36.359  -10.879 —9.432 1.642 
400.00 53.003 100.073 86.939 —5.624 5.254 -45.654 -10.940 -8.941 1.168 
500.00 55.794 112.200 90.813 -—0.185 10.693 —56.285  -16.909 —8.349 0.872 
600.00 58.584 122.619 95.265 5.534 16.412 —68.037 —-17.345 —6.592 0.574 

References 


Phase nl AS Gi 


SOL-B Mit Mi1 


AuSn GOLD TIN 315.677 

Phase I C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I i kJ / mol = 

SOL 298.15 51.308 98.115 98.115 — 30.460 0.000 —59.713 — 30.460 — 30.288 5.306 
300.00 Sikoce 98.432 98.116 — 30.365 0.095 —59.895 -— 30.462 —30.287 UE 
400.00 52.928 113.419 100.148 —25.152 5.308 -—70.519 — 30.596 — 30.210 3.945 
500.00 54.518 125.400 104.039 — 19.780 10.680 — 82.480 -—30.795 -— 30.092 3.144 
600.00 56.107 135.480 108.461 — 14.248 16.212 — 95.537 — 37.860 — 28.623 2.492 
691.00 57.554 143.503 112.558 —9.077 21.383 — 108.237 -— 37.734 —27.229 2.058 

35.482 24.518 

LIQ 691.00 72.802 178.985 WliZ2553 15.441 45.901 — 108.237 -—13.216 — 27.229 2.058 
700.00 72.802 179.927 113.418 16.097 46.557 -— 109.852 — 13.060 — 27.413 2.046 
800.00 72.802 189.648 I22I353 PAS Si TL 53.837 — 128.342 —11.354 — 29.580 1.931 
900.00 72.802 198.223 130.316 30.657 Oy all i 7 -— 147.744 -—9.691 —31.959 1.855 

References 

Phase H/S Cy 

SOL Hu1 Hu1 

LIQ Hu1 Hu1 

AuSn2 GOLD 2-TIN 434.387 

Phase il C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) i 4 kJ / mol ] [ - 

SOL 298.15 83.898 slo Mole y4 135.562 — 42.426 0.000 — 82.844 — 42.426 — 38.155 6.685 
300.00 83.973 136.081 135.563 — 42.271 0.155 — 83.095 -—42.417 — 38.128 6.639 
400.00 88.031 160.794 138.905 — 33.671 8.755 —97.988 -— 41.957 — 36.768 4.801 
500.00 92.090 180.874 145.351 — 24.664 17.762 —115.101 -— 41.496 — 35.524 Sevalit 
582.00 95.418 195.105 Hoil.swis} -— 16.977 25.449 — 130.528 —54.842 — 32.452 2.913 

References 

Phase H/S C, Remarks 

SOL Hu1/Nb1  e Hut DPT= 582. (peritec.) 


] 


671.807 GOLD 4-TIN AuSn4 

Phase 1 Cp S) —(G-H298)/T H H—-H298 G AH, AG; log K; 
[ K ] [=== / (Kimol) tl kJ / mol [ - 

SOL 298.15 137.867 250.622 250.622 —38.702 0.000 -—113.425  -38.702 — 38.208 6.694 
300.00 138.009 251.475 250.624 — 38.447 0.255 -113.889 -38.693 — 38.205 6.652 
400.00 145.687 292.229 256.129 —24.262 14.440 —141.154  -38.234 —38.111 4.977 
500.00 153.365 325.563 266.778 —9:309 29393 -172.091 —37.774 — 38.134 3.984 
525.00 155.284 333.092 269.758 —5.451 33.251 —180.325 -65.667 — 37.047 3.686 

References 

Phase H/S Cy Remarks 

SOL Hu1/Nb1  e Hu DPT= 525. (peritec.) 

452.167 GOLD DITELLURIDE AuTe2 

Phase Ti Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] | >I Ws ell Ll kJ / mol ] a 

SOL 298.15 76.676 141.712 141.712 —18.619 0.000 -60.870 -18.619 —17.194 3.012 
300.00 76.721 142.187 141.714 — 18.477 0.142 —61.133 —18.619 —17.186 2.992 
400.00 79.619 164.637 144.755 — 10.666 7.953 —76.521 — 18.733 — 16.696 2.180 
500.00 82.968 182.759 150.599 =2.539 16.080 -93.918  -19.016 — 16.157 1.688 
600.00 86.494 198.196 O27 519339 247552 -112.984 -19.439 — 15.548 1.354 
700.00 90.103 211.799 164.111 14.763 33.382 -133.497 -19.991 — 14.857 1.109 
737.00 91.451 216.474 166.623 18.121 36.740 —141.420 -55.274 — 13.884 0.984 

References 

Phase H/S Cy Remarks 

SOL Mit Mit Mit MPT= 737., L= 40.6 kJ 


104 


Phase il 


OS ogee gee 


SOL-B 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4139.45 


References 
Phase nl fs 


SOL-B Ja2 


Cp 


11.316 
11.403 
15.699 
18.715 
20.775 
22.250 
23.364 
24.248 
24.979 
25.607 
26.160 
26.661 
27.123 
27.555 
27.964 
28.356 
28.733 
29.098 
29.454 
29.801 
30.141 
30.474 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 
31.750 


Ja2 


S 


J/(K mol) 


5.830 

5.900 

Omi 
13.646 
17.251 
20.570 
23.617 
26.422 
29.016 
31.427 
33.679 
35.793 
37.786 
39.672 
41.464 
43.171 
44.802 
46.366 
47.867 
49.313 
50.707 
52.054 
74.745 
76.041 
77.286 
78.484 
79.639 
80.753 
81.830 
82.871 
83.879 
84.856 
85.803 
86.724 
87.618 
88.488 
89.335 
90.160 
90.963 
91.747 
92.051 


Remarks 


Ja2 


BORON (BETA) 


BPT= 4139.449, L= 480.509 kJ 


—(G-H298)/T H H—-H298 G 

kJ / mol 

5.830 0.000 0.000 - 1.738 
5.830 0.021 0.021 -1.749 
6.332 1.386 1.386 — 2,533 
7.413 3.116 3.116 -—3.707 
8.756 5.097 5.097 —5.254 
10.210 Ha2oe Wacoe -7.147 
11.698 9.535 9.535 - 9.359 
13.181 11.917 11.917 — 11.863 
14.636 14.380 14.380 — 14.636 
16.054 16.910 16.910 — 17.660 
17.430 19.499 19.499 — 20.916 
18.762 22.140 22.140 — 24.391 
20.050 24.830 24.830 — 28.071 
21.296 27.564 27.564 —31.944 
22.501 30.340 30.340 -— 36.002 
23.667 Con ONConTOO — 40.234 
24.796 36.010 36.010 —44 634 
25.891 38.902 38.902 —49.192 
26.952 41.830 41.830 —53.905 
27.983 44.793 44.793 —58.764 
28.984 47.790 47.790 — 63.765 
29.958 50.820 50.820 -— 68.904 
Sitsoil 104.144 104.144 —75.244 
SSeS 107.319 107.319 — 82.783 
34.788 110.494 110.494 — 90.450 
36.385 113.669 113.669 — 98.239 
37.909 116.844 116.844  -106.145 
39.367 120.019 120.019 -114.165 
40.765 123.194 123.194 -122.295 
42.106 126.369 126.369 -130.530 
43.396 129.544 129.544 -138.868 
44.638 132.719 132.719 -147.305 
45.835 135.894 135.894 — 155.838 
46.990 139.069 139.069  -164.465 
48.106 142.244 142.244 -173.182 
49.186 145.419 145.419  -181.987 
50.231 148.594 148.594 -190.879 
51.245 151.769 151.769 -199.854 
52.227 154.944 154944 -208.910 
53.182 158.119 158.119 -218.046 
53.551 159.371 159.371 — 221.671 


AH AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


10.811 


Phase ly 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nl AS 


GAS Ja2 


[—_———— 


Ja2 


BORON (GAS) 


S  -(G-H298)/T 


J/(K mol) 


153.435 
153.564 
159.546 
164.185 
167.975 
171.180 
173.956 
176.404 
178.594 
180.575 
182.384 
184.048 
185.588 
187.022 
188.364 
189.624 
190.812 
191.936 
193.002 
194.016 
194.983 
195.907 
196.792 
197.640 
198.456 
199.240 
199.996 
200.725 
201.430 
202.112 
202.772 
203.412 
204.033 
204.636 
205.222 
205.792 
206.347 
206.888 
207.416 
207.931 
208.433 
208.925 
209.405 
209.875 
210.335 
210.786 
211.228 
211.662 
212.087 


H H-H298 G 

ll kJ / mol 
153.435 560.000 0.000 514.253 
153.435 560.038 0.038 513.969 
154.251 562.118 2.118 498.300 
155.791 564.197 4.197 482.104 
157.516 566.276 6.276 465.491 
159.245 568.355 8.355 448.529 
160.914 570.433 10.433 431.269 
162.502 572.512 WA 413.749 
164.003 574.591 14.591 395.997 
165.421 576.669 16.669 378.037 
166.760 578.748 18.748 359.887 
168.027 580.827 20.827 341.565 
169.227 582.905 22.905 323.082 
170.366 584.984 24.984 304.451 
171.450 587.063 27.063 285.681 
172.482 589.141 29.141 266.781 
173.468 591.220 31.220 247.758 
174.410 593.299 33.299 228.620 
175.313 595.377 SISTA 209.373 
176.180 597.456 37.456 190.022 
177.013 599.534 39.534 170.571 
177.815 601.613 41.613 151.027 
178.587 603.691 43.691 131.391 
179.332 605.770 45.779 111.669 
180.052 607.849 47.849 91.864 
180.748 609.927 49.927 71.979 
181.422 612.006 52.006 52.017 
182.076 614.085 54.085 31.981 
182.709 616.164 56.164 11.873 
183.324 618.243 58.243 -—8.304 
183.921 620.322 60.322 — 28.549 
184.502 622.401 62.401 — 48.858 
185.068 624.481 64.481 — 69.230 
185.618 626.561 66.561 — 89.664 
186.155 628.642 68.642 —110.157 
186.678 630.723 70.723 — 130.708 
187.188 632.804 72.804 — 151.315 
187.686 634.887 74.887 —171.977 
188.173 636.971 76.971 — 192.692 
188.649 639.056 79.056 — 213.460 
189.114 641.142 81.142 — 234.278 
189.569 643.230 83.230 — 255.146 
190.014 645.319 85.319 — 276.062 
190.450 647.411 87.411 — 297.026 
190.878 649.505 89.505 —318.037 
191.296 651.601, 91.601 — 339.093 
191.707 653.701 93.701 —360.194 
192.110 655.803 95.803 — 381.338 
192.505 657.909 97.909 — 402.526 


AH; AG, 
560.000 515.992 
560.017 515.718 
560.732 500.832 
561.081 485.811 
561.179 470.744 
561.103 455.676 
560.898 440.628 
560.595 425.611 
560.211 410.633 
559.760 395.696 
559.250 380.804 
558.687 365.956 
558.076 351.153 
557.420 336.395 
556.723 321.683 
555.985 307.015 
555.210 292.392 
554.397 277.813 
553.547 «263.278 
552.663 248.786 
551.745 234.337 
550.792 219.930 
499.548 206.635 
498.451 194.453 
497.355 182.314 
496.259 170.218 
495.162 158.163 
494.066 146.146 
492.970 134.168 
491.874 122.226 
490.778 110.319 
489.683 98.447 
488.587 86.608 
487.492 74.801 
486.398 63.025 
485.304 51.280 
484.211 39.564 
483.118 27.877 
482.027 16.218 
480.937 4.586 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 
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BIGL] 


Phase if 


a ae 


SOL-GL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1750.00 


References 
Phase ml HS 


SOL-GL Ja2 


Ja2 


S 


J/(K mol) 


26.555 
26.625 
30.512 
34.362 
37.968 
41.288 
44.335 
47.139 
49.733 
52.143 
54.396 
56.510 
58.503 
60.389 
62.181 
63.888 
64.713 


Remarks 


Ja2 


BORON (GLASS) 


Glass — Liquid transition at 2350 K 


—(G-H298)/T H H-H298 G 

kJ / mol 
26.555 48.927 0.000 41.010 
26.555 48.948 0.021 40.960 
27.056 50.310 1.383 38.105 
28.135 52.041 3.114 34.859 
29.477 54.022 5.095 31.241 
30.931 58), Ih 7.250 27.275 
32.419 58.460 9.533 22.992 
33.901 60.842 11.915 18.416 
35.356 63.304 14.377 13.571 
36.774 65.834 16.907 8.476 
38.149 68.423 19.496 3.148 
39.481 TAL ARAB — 2.398 
40.769 73.754 24.827 —8.150 
42.015 76.488 27.561 -—14.095 
43.220 79.264 30.337 — 20.225 
44.386 82.081 33.154 — 26.529 
44.955 83.503 34.576 — 29.744 


AH; AG; 

48.927 42.748 
48.927 42.709 
48.924 40.638 
48.924 38.566 
48.925 36.494 
48.925 34.423 
48.925 32.351 
48.924 30.279 
48.924 28.207 
48.924 26.136 
48.924 24.064 
48.924 21,992 
48.924 19.921 
48.925 17.849 
48.925 Weel 
48.925 13.705 
48.925 12.670 


10.811 


log Kg 
[ = 


-7.489 
-7.436 
=—5,307 
—4,029 
=) Hi 
—2.509 
S| WV 
—1.757 
— 1.473 
-—1.241 
— 1.047 
— 0.884 
- 0.743 
—0.622 
—0.519 
- 0.421 
- 0.378 


] 


90.715 


Phase AP 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nm LS 


GAS Jal 


SS 


Jat 


S —(G-H298)/T 


J/(K mol) 


224.999 
225.202 
234.912 
242.747 
249.279 
254.869 
ZS) I SZ 
264.087 
267.983 
Pa WN ioyXe' 
274.767 
277.760 
280.540 
283.136 
285.571 
287.864 
290.031 
292.086 
294.040 


BORON MONOBROMIDE (GAS) 


H H-H298 G 

it ii kJ / mol 
224.999 234.304 0.000 167.220 
225.000 234.364 0.060 166.804 
226.311 237.744 3.440 143.780 
228.840 241.257 6.953 119.884 
231.718 244.841 10.537 95.273 
234.635 248.468 14.164 70.059 
237.476 ZOP ACOA OL I 44 323 
240.197 255:805me 2125011 18.127 
242.784 259.504 25.200 —8.480 
245.238 263.218 28.914 — 35.458 
247.565 266.946 32.642 —62.774 
249.774 270.686 36.382 - 90.403 
251.874 274.437 40.133 -118.319 
253.872 278.199 43.895 -146.505 
255.778 281.972 47.668 -174.941 
257.599 285.754 51.450 -203.614 
259.341 289.546 55.242 -—232.510 
261.011 293.346 59.042 -261.617 
262.614 297.156 62.852 -—290.924 


AH; AG; 
234.304 191.649 
234.273 191.385 
219.047 180.221 
218.984 170.517 
218.727 160.845 
218.332 loon 
217.832 141.674 
217.252 132.188 
216.605 122.771 
215.903 113.421 
215.152 104.137 
214.357 94.918 
213.524 85.762 
212.653 76.666 
211.748 67.629 
210.810 58.650 
209.841 49.728 
208.841 40.860 
207.812 32.045 
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BBrig] 


log Kg 
=e 


— 33.576 
— 33.323 
— 23.534 
= 17.814 
— 14.003 
Sil less) 
= 9250 
Oe 
—6.413 
— 5.386 
— 4.533 
-3.814 
—3.200 
— 2.670 
— 2.208 
— 1.802 
— 1.443 
allo 
— 0.837 


108 


BBr2[g] BORON DIBROMIDE (GAS) 170.619 
Phase Tl C, S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[ K ] == I el) Pall kJ / mol [ - 
GAS 298.15 47.760 294.671 294.671 62.760 0.000 — 25.096 62.760 22.023 -—3.858 
300.00 47.871 294.967 294.672 62.848 0.088 -— 25.642 62.687 21.771 -3.791 
400.00 51.804 309.357 296.607 67.860 5.100 — 55.883 il | fotoy 14.466 — 1.889 
500.00 53.675 321.139 300.372 (OnaS 10.383 —87.426 Cleric 10.133 — 1.059 
600.00 54.735 331.027 304.680 78.568 15.808 — 120.048 31.439 5.841 —0.508 
700.00 55.412 339.519 309.065 84.078 21.318 — 153.585 31.058 1.603 -0.120 
800.00 55.885 346.951 313.346 89.644 26.884 — 187.917 30.593 -2.574 0.168 
900.00 56.239 353.554 317.453 95.251 32.491 — 222.948 30.061 —6.688 0.388 
1000.00 56.519 359.495 321.365 100.889 38.129 — 258.605 29.471 - 10.740 0.561 
1100.00 56.751 364.893 325.081 106.553 43.793 — 294.829 28.832 -— 14.731 0.700 
1200.00 56.950 369.839 328.607 112.238 49.478 — 331.569 28.149 — 18.661 0.812 
1300.00 57.126 374.405 331.957 117.942 55.182 — 368.784 27.426 — 22.533 0.905 
1400.00 57.285 378.644 335.142 123.663 60.903 — 406.439 26.665 — 26.348 0.983 
1500.00 57.432 382.602 338.176 129.399 66.639 —444 503 25.870 -—30.107 1.048 
1600.00 57.570 386.313 341.069 135.149 72.389 — 482.951 25.042 — 33.812 1.104 
1700.00 57.700 389.807 343.835 140.913 78.153 —521.759 24.181 — 37.464 Tato 
1800.00 57.824 393.108 346.481 146.689 83.929 —560.906 23.290 — 41.064 1.192 
1900.00 57.944 396.238 349.018 152.477 89.717 —600.375 22.369 -44.615 1.227 
2000.00 58.061 399.213 351.454 158.278 95.518 —640.148 21.418 -48.116 1257, 
References 
Phase H/S Cy 
GAS Jal Jal 
BBr3 BORON TRIBROMIDE 250.523 
Phase ily C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) I 4k kJ / mol ] [ - 
LIQ 298.15 128.030 228.865 228.865 — 238.488 0.000 —306.724 -238.488 — 236.914 41.506 
300.00 128.030 229.657 228.867 — 238.251 0.237 -—307.148 -238.482 — 236.904 41.249 
400.00 128.030 266.489 233.889 — 225.448 13.040 —332.044 -278.767 — 227.786 29.746 
References 
Phase Rips C, Remarks 
LIQ Jal Jal Jat eli eeeie), (lea BOS ke 


] 


] 


250.523 


Phase Ti 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Alf § 


GAS Jat 


—— 


Jal 


S —(G-H298)/T 


J /(K mol) 


324.315 
324.735 
344.952 
361.506 
375.485 
387.553 
398.152 
407.591 
416.094 
423.825 
430.912 
437.451 
443.520 
449.181 
454.486 
459.476 
464.185 
468.645 
472.879 


BORON TRIBROMIDE (GAS) 


H H-H298 G 

i | kJ / mol 
324.315 -204.179 0.000 -300.874 
324.316 -204.054 0.125 -301.474 
327.041  -197.015 7.164  -—334.995 
332.328 -189.590 14589  -370.343 
338.387 -181.920 22.259 -407.211 
344.568 -174.090 30.089  -445.377 
350.617 -166.151 38.028  -484.673 
356.433 -158.137 46.042  -524.969 
361.981 -150.066 54.113  -566.160 
367.257 -141.954 62.225 -608.162 
372.270  -133.809 70.370  -650.903 
377.036 -125.640 78.539  -694.326 
381.571 -117.450 86.729 -738.378 
385.891 -109.244 94935 -783.016 
390.015  -101.025 103.154  -828.202 
393.955 -92.794 111.385 -873.903 
397.727 -—84.554 119.625 -920.088 
401.343 -76.307 127.872  -966.732 
404.815 -68.052 136.127 -1013.810 


AH; AG; 
—204.179  -—231.063 
- 204.284 -231.230 
- 250.334 -—230.738 
-—250.178  -—225.858 
-250.066  -221.005 
-249.994 -—216.167 
=249.960 =211.338 
- 249.963 -—206.510 
-250.004  -201.680 
— 250.081 — 196.844 
-—250.194 -192.000 
- 250.345 -187.145 
=200/992)) — 182276 
=200 3/905 = ieoOS 
-251.016 -172.494 
=—25)|-Ol Ome me— ORONO 
—251.647 —-162.643 
=292.018" = 157.688 
=292.426 —152:718 


109 


BBr3{g] 


log Ky 
[ = 


110 


B4C 


Phase Vv 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2743.00 


LIQ 2743.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 


Phase nl PS 


SOL Nb1,A1 
LIQ Jal 


——= 


Cp 


53.096 

53.640 

76.340 

89.857 

98.255 
103.749 
107.672 
110.951 
114.312 
117.333 
120.185 
122.905 
125.530 
128.084 
130.585 
133.044 
135.471 
137.872 
140.253 
142.616 
144.966 
147.304 
149.632 
151-952 
154.266 
156.573 
157.564 


135.980 
135.980 
135.980 
135.980 
135.980 
135.980 
135.980 
135.980 
135.980 


TETRABORON MONOCARBIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ) [ kJ / mol 
27.129 27.129 -—71.128 0.000 -79.217 
27.459 27.130 -71.029 0.099 —79.267 
46.289 29.543 — 64.430 6.698 — 82.945 
64.900 34.772 -—56.064 15.064 — 88.514 
82.083 41.248 -46.627 24.501 — 95.877 
97.669 48.213 -36.509 34619  -104.877 
111.790 55.292 —25.929 45.199 — 115.361 
124.664 62.295 -14.996 56.132 -127.194 
136.524 69.132 -3.736 67.392 -140.260 
147.562 75.766 7.847 78.975 — 154.471 
157.895 82.184 19.724 90.852 — 169.749 
167.623 88.386 31.880 103.008 -—186.030 
176.828 94.378 44.302 115.480 -—203.257 
185.576 100.168 56.983 128.111 — 221.380 
193.922 105.769 69.917 141.045 — 240.358 
201-913) | 1194 83.099 154.227 -260.153 
209.586 116.446 96.525 167.653 -—280.730 


216.975 121.543 110.192 181.320  -302.061 
224.108 126.494 124.099 195.227 -324.117 
231.008 131.308 138.242 209.370 -346.874 
237.697 USL 152.621 223.749 -370.311 
244.192 140.556 167.235 238.363 -394.407 
250.511 145.007 182.082 253.210 -419.144 
256.666 149.350 197.161 268.289 -444.504 
262.671 153.594 212.472 283.600  -470.472 
268.536 157.743 228.014 299.142  —497.034 
271.018 159.499 234.768 305.896 —-—508.634 
38.133 104.600 
309.151 159.499 339.368 410.496 -508.634 
311.948 162.574 347.119 418.247 -—526.336 
316.720 167.808 360.717 431.845 —-557.770 
321.330 172.849 374.315 445.443 —589.674 
325.788 177.711 387.913 459.041 — 622.031 
330.106 182.406 401.511 472.639  -654.827 
334.290 186.945 415.109 486.237 —-—688.048 
338.349 191.339 428.707 499.835 —-721.681 
342.291 195.596 442.305 513.433 —-—755.714 


AH; AG; 
=/ 1.128 =fOnoe 
=71.129 —70.549 
—71.026 -—70.365 
-70.913 =f02N'5 
10.909 - 70.073 
= 1.209 — 69.903 
—71.736 —69:679 
—72.364 — 69.385 
—73.073 — 69.016 
SUIS — 68.576 
-—74.523 — 68.069 
aM VZs — 67.502 
— ooo — 66.883 
—76.504 — 66.218 
= TTS: — 65.514 
—77.546 — 64.777 
=77.958 — 64.014 
18.292 — 63.229 
— 78.543 — 62.430 
—78.710 — 61.620 
—78.790 — 60.804 
[Galle —59.986 

S278) IS! — 54.895 
— 279.829 — 45.525 
Sle) OZ — 36.154 
—279.390 —2oae 
SAI VIE (LAI /TAY 
-—174.579 SATAY 
=i OLO0S — 19.606 
—177.130 — 14.010 
-— 178.763 —8.357 
— 180.402 —2.000 
— 182.049 3.110 
— 183.701 8.922 
— 185.360 14.784 
=187,025 20.695 


46.264 


Phase I 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase a ls 


GAS Jat 


Jat 


BORON MONOCHLORIDE (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


213.251 
213.446 
222.859 
230.517 
236.929 
242.432 
247.248 
251.530 
255.385 
258.891 
262.107 
265.079 
267.841 
270.423 
272.847 
275.132 
277.293 
279.345 
281.297 


H H-H298 G 

Ih lk kJ / mol 
213.251 141.419 0.000 77.838 
213.251 141.477 0.058 77.444 
214.520 144.755 3.336 55.611 
216.978 148.189 6.770 32.930 
219.783 151.706 10.287 9.549 
222.635 155271 NS.856 — 14.425 
225.417 158.884 17.465 — 38.914 
228.085 162.520 21.101 — 63.857 
230.625 166.178 24.759 — 89.206 
233.038 169.857 28.438  -114.923 
235.328 173.554 32.135  -140.975 
237.504 177.266 35.847 -167.336 
239.573 180.994 39.575 -193.984 
241.545 184.736 43.317  -220.898 
243.426 188.492 47.073 -248.063 
245.225 192.261 50.842  -275.463 
246.947 196.043 54624  -303.085 
248.598 199.837 58.418  -330.918 
250.185 203.644 62.225 -358.951 


AH; AG; 
141.419 112.838 
141.425 112.660 
141.604 103.037 
141.522 93.400 
141.241 83.800 
140.818 74.258 
140.290 64.784 
139.680 55.382 
139.006 46.051 
138.278 36.790 
137.504 27.598 
136.689 18.472 
135.836 9.410 
134.950 0.410 
134.031 —16} 528, 
133.083 — 17.410 
132.105 — 26.235 
131.099 — 35.004 
130.065 — 43.720 


111 


BCl[g] 


log Ky 
[ = 


= 192769 
— 19.616 
— 13.455 
=U) TY 
e290 
—5.541 
— 4.230 
—3.214 
—2.405 
Ah 
—1.201 
—0.742 
—0.351 
—0.014 
0.278 
0.535 
0.761 
0.962 
1.142 


| 


2 


BCI2[g] 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al eS 


GAS Ja 


—— 


Jal 


BORON DICHLORIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) 1 kJ / mol 
272.488 272.488  -79.496 0.000 -160.738 
972.781 272.489  —-79.408 0.088  -161.243 
286.939 274.396  -74.478 5.018 -189.254 
298.551 278.101 -69.271 10.225 -218.546 
308.359 282.348 -63.889 15.607 -248.905 
316.825 286.682  -58.396 21.100 -280.174 
324.258 290.924 -52.829 26.667 -312.235 
330.876 295.002  —-47.210 32.286  -344.998 
336.835 298.892  -41.553 37.943  -378.388 
342.253 302592  -35.869 43.627 -412.347 
347.218 306.107  -30.162 49.334  -446.824 
351.800 309.448  -24.438 55.058  -481.778 
356.052 312.626 -18.700 60.796 -517.173 
360.019 315.655 12.950 66.546 -552.979 
363.737 318.545 -7.189 72.307 -589.169 
367.235 321.308 =1,419°° 78.077 *=625:719 
370.538 323.952 4.360 83.856  -662.609 
373.667 326.487 10.147 89.643 -699.821 
376.640 328.921 15.943 95.439  -737.337 


AH; AG; 
-79.496 -— 92.478 
-79.492 — 92.558 
-—79.394 - 96.935 


-79.488 -101.312 
=79.722 ~ —105.657, 
— 80.061 -— 109.954 
-—80.482 -114.196 
— 80.971 -— 118.382 
—81.518  —122.510 
=82.117  —126:581 
=§2°/63 ~~ -— 130,595 
-—83.454 -134.553 
-84.186  -138.456 
-84.959 -142.306 
-85.770  -146.103 
-86.619  -149.848 
=O /-OUSM EE lOOOae 
-88.427  -157.186 
-—89.384 -160.780 


117.169 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase Al ies 


GAS Jal 


= 


Jat 


BORON TRICHLORIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


290.178 
290.564 
309.395 
325.118 
338.570 
350.286 
360.639 
369.902 
378.275 
385.908 
392.919 
399.400 
405.422 
411.046 
416.319 
421.282 
425.970 
430.410 
434.627 
438.642 
442.474 
446.139 
449.650 
453.020 


H H-H298 G 

al kJ / mol 
290.178 -402.961 0.000 -489.478 
290.179  -402.845 0.116  -490.015 
292.706 -—396.286 6.675 —520.044 
297.660 -389.232 13.729 -551.791 
303.385 -381.850 21.111 — 584.992 
309.266 -374.247 28.714 -619.447 
315.053 -366.492 36.469 -655.004 
320.642 -358.627 44.334  -691.539 
325.993 -350.680 52.281 —728.954 
331.098  -342.670 60.291 —767.169 
335.962 -334.612 68.349  -806.115 
340.596 -326.516 76.445 -845.735 
345.014  -318.389 84572 -885.980 
349.230  -310.238 92.723  -926.807 
353.260 -302.067 100.894  -968.178 
357.117 -293.880 109.081 -1010.060 
360.813 -—285.679 117.282 -—1052.425 
364.360  -277.467 125.494 -1095.246 
367.769 -269.246 133.715 -—1138.499 
371.049 -261.016 141.945 -1182.164 
374.209  -252.779 150.182 -1226.222 
377.258 -244535 158.426 -1270.654 
380.201 —236.285 166.676 -1315.444 
383.047  -228.029 174.932 -1360.579 


AH; AG; 
— 402.961 — 387.956 
— 402.961 — 387.863 
-402.966 -382.830 
—402.999 -377.793 
- 403.051 — 372.747 
- 403.119 -367.692 
- 403.204 -362.625 
-403.310 -—357.546 
- 403.437  -—352.455 
- 403.588 -—347.350 
-403.765  -—342.229 
-403.969 -—337.093 
-404.204 -331.940 
-404.470  -326.770 
-404.769 -321.580 
-405.103  -316.371 
=405.472  —311.141 
- 405.878 -—305.889 
— 406.321 —300.615 
-— 406.803  -—295.318 
-— 407.323 -—289.998 
- 407.883  -284.652 
— 458.741 =278:213 
—459.458 -—270.676 


113 


BCI3{g] 


log Ky 


114 


BFig] 


Phase Y 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase lial HS 


GAS Jal 


—== 


Jal 


S 


J /(K mol) 


200.481 
200.665 
209.477 
216.613 
222.618 
227.813 
232.400 
236.512 
240.243 
243.658 
246.809 
249.733 
252.460 
255.014 
257.414 
259.675 
261.812 
263.834 
265.751 


BORON MONOFLUORIDE (GAS) 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
200.481  -115.897 0.000 -175.670 
200.482 -115.842 0.055 -176.042 
201.672 —112:775 3.122 -196.566 
203.969 -109.575 6.322 -217.882 
206.590 -—106.280 9.617 -239.851 
209.259 -102.909 12.988 -262.378 
211.870 -99.473 16.424 -—285.393 
214.384 -95.981 19.916 -308.842 
216.786 -92.440 23.457 -332.683 
219.076 -—88.856 27.041 -356.881 
eeleeon, -85.235 30.662 -—381.406 
223.337 -81.582 34.315 -406.235 
225.321 -77.902 37.995 -431.346 
227.216 -74.200 41.697 -456.721 
229.029 -70.482 45.415  -—482.344 
230.766 -66.751 49.146 -—508.199 
232.432 -63.014 52.883 -534.275 
234.032 -59.274 56.623 -—560.558 
235.570 -55.536 60.361 -587.038 


AH; AG; 
-115.897  —143.701 
-115.892  -143.873 
—115.796 -153.224 
-116.009 -162.562 
-— 116.431 — 171.836 
=116:990)  — 181/027 
-117.640  -190.132 
—118:354 —199.1151 
=119:116° —208/088 
=119.915; WV —2io94 Fr 
=120.747 —225.731 
—121.609 -—234.445 
-122.500 -—243.092 
-—123.420 -251.673 
— 124.3730) §5—2601193 
=429.3597 | \—268.651 
—20, 3000 me 2.0K 
—127.446 —285.393 
=128.552)  — 2931677 


48.808 


Phase aly 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase H/S 


GAS Jal 


_—S——= 


J/(K mol) 


246.965 
247.216 
259.422 
269.681 
278.558 
286.373 
293.344 
299.627 
305.336 
310.562 
315.378 
319.841 
323.996 
327.883 
331.533 
334.973 
338.226 
341.309 


BORON DIFLUORIDE (GAS) 
S  -(G-H298)/T 4 H-H298 G 
lal kJ / mol 
246.965  -589.944 0.000 -663.577 
246.966  -589.869 0.075  -664.034 
248.605 -585.617 4.327  -689.386 
251.821 -581.014 8930  -715.854 
255.554 -576.142 13.802  -743.276 
259.409  -571.069 18.875  -771.530 
263.223  -565.847 24.097 -800.523 
266.925 -560.512 29.432  -830.176 
270.485 -555.093 34.851  -860.429 
273.894 -549.609 40.335  -891.228 
277.153  -544.074 45.870  -922.528 
280.267 -538.498 51.446  -954.291 
283.244 -532.891 57.053  -986.486 
286.092  -527.257 62.687 -1019.082 
288.819 -521.601 68.343 -1052.054 
291.434 -515.927 74.017 -1085.381 
293.944 -510.237 79.707 -1119.043 
296.356 504.533 85.411 -1153.021 
298.678  -498.817 91.127 -1187.300 


344.241 


AH; AG; 
—589.944 -601.375 
-589.948 -601.446 
-590.274  —605.236 
-590.765 -—608.922 
-591.346 -612.499 
OURO io = OL OLOO 
=592.646 —619:358 
— 593.341 — 622.656 
—594.065  -625.875 
—594.817  —629.019 
=595.099)  — 632.094 
—596.412 -—635.103 
—597.256  -638.048 
—598.133 -640.931 
—599.044 -643.755 
-—599.987 -646.520 
-600.964 -649.229 
-601.975 -651.883 
-603.019  -654.483 


nIS 


BF2{(g] 


log Ky 
ee 


105.358 
104.721 
79.036 
63.614 
53.323 
45.965 
40.440 
36.138 
32.692 
29.870 
27.514 
25.519 
23.806 
22.319 
21.016 
19.865 
18.840 
WR 
17.093 


116 


BF3(g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2273.00 


References 
Phase nf § 


GAS Jal 


(———= 


Jal 


J/(K mol) 


254.120 
254.430 
270.158 
283.805 
PSNO IAN 
306.247 
315.700 
324.276 
332.129 
339.372 
346.093 
352.359 
358.223 
363.730 
368.914 
373.804 
378.424 
382.795 
386.933 
390.855 
394.572 


BORON TRIFLUORIDE (GAS) 


S) —(G-H298)/T H H-H298 G 

| kJ / mol 
254.120 -1136.584 0.000 -1212.350 
254.121 -1136.491 0.093 -1212.820 
256.208 -—1131.004 5.580 -—1239.067 
260.395 -1124.879 11.705 -1266.782 
265.311 -1118.344 18.240 -1295.770 
270.420 -1111.505 25.079 -1325.878 
275.500 -1104.424 32.160 -1356.984 
280.450 -1097.140 39.444 -1388.989 
285.231 -1089.686 46.898 -1421.815 
289.828 -1082.085 54.499 -1455.395 
294.240 -1074.361 62.223 -1489.672 
298.472 -1066.532 70.052 -1524.598 
302.533 -1058.618 77.966 -1560.130 
306.431 -1050.636 85.948 -1596.231 
310.176 -1042.603 93.981 -1632.866 
313.776 -1034.537 102.047 -1670.004 
317.241 -1026.454 110.130 -1707.617 
320.577 -1018.370 118.214 -1745.680 
323.792 -1010.302 126.282 -1784.169 
326.893 -1002.265 134319 -1823.060 
329.886  -994.275 142.309 -1862.333 
332.005  -988.482 148.102 -1891.232 


397.162 


AH; AG; 
~1136.584 -1119.917 
~1136.599 -1119.813 
=1137.297 =1114:108 
~1137.948 -1108.236 
~1138.603 -1102.232 
~1139.244 -1096.119 
~1139.855 -1089.917 
~1140.425 -1083.640 
-1140.953 -1077.301 
-1141.443 -1070.912 
~1141.899 -1064.480 
~1142.332 -1058.011 
~1142.751 -1051.509 
~1143.169 -1044.977 
~1143.597 -1038.417 
~1144.050 -1031.829 
-1144.540 -1025.214 
~1145.082 -1018.570 
~1145.690 -—1011.896 
~1146.379 -1005.190 
-1147.162  -998.449 
~1147.802  -993.504 


67.806 


log K; 
[ = 


196.205 
194.977 
145.488 
WISE 
95.958 
81.793 
71.164 
62.893 
56.272 
50.853 
46.336 
42.511 
39.232 
36.389 
33.901 
31.704 
29.751 
28.002 
26.428 
25.003 
23.706 
22.831 


] 


11.819 BORON MONOHYDRIDE (GAS) BH{g] 
Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
Sa J/(K mol) jet kJ / mol le a 
GAS 298.15 29.034 171.863 171.863 449.613 0.000 398.372 449.613 419.592 -73.511 
300.00 29.040 172.042 171.863 449.667 0.054 398.054 449.619 419.405  -73.025 
400.00 29.456 180.450 173.007 452.590 2.977 380.410 449.725 409.307  -53.450 
500.00 29.969 187.077 175.181 455.561 5.948 362.023 449.504 399.223 -41.706 
600.00 30.519 192.589 177.635 458.585 8.972 343.032 449.083 389.203  -33.883 
700.00 31.087 197.336 180.118 461.665 12.052 323.530 448.539 379.265  -28.301 
800.00 31.665 201.525 182.537 464.803 15.190 303.583 447.917 369.410 -24.120 
900.00 32.248 205.288 184.860 467.999 18.386 283.239 447.243 359.637  -20.873 
1000.00 32.835 208.716 187.076 471.253 21.640 262.537 446.533 349.941 — 18.279 
1100.00 33.424 211.873 189.189 474.566 24.953 241.505 445.797 340.317  -16.160 
1200.00 34.015 214.807 191.203 477.938 28.325 220.169 445.041 330.761 — 14.398 
1300.00 34.606 ZIROOS 193.125 481.369 31.756 198.550 444.270 321.269  -12.909 
1400.00 35.199 220.139 194.963 484.859 35.246 176.664 443.488 311.837 -11.635 
1500.00 35.792 222.588 196.724 488.408 38.795 154.527 442.700 302.461 — 10.533 
References 
Phase isles Cy 
GAS Nb1/La1 Lat 
27.670 DIBORANE (GAS) B2H6[g] 
Phase T Cy Ss) —(G-H298)/T H H-H298 G AH; AG log Ky 
[K] (SS tl) il kJ / mol ] [ - 
GAS 298.15 56.205 232 mm2 2oomie 35.606 0.000 — 33.598 35.606 86.765 -15.201 
300.00 56.525 232.461 DOL nS 35.710 0.104 — 34.028 35.508 87.083 -15.162 
400.00 W228 52. 250.948 234.527 42.174 6.568 — 58.205 30.525 105.042 -13.717 
500.00 86.135 268.601 239.591 50.111 14.505 — 84.189 26.233 124.184 -12.973 
600.00 98.478 285.417 245.838 59.353 23.747 —111.897 22.726 144.117 -12.546 
700.00 109.547 301.444 252.646 69.764 34.158 — 141.246 20.014 164.574 -12.281 
800.00 119.422 316.730 259.709 81.223 45.617 —172.161 18.048 185.368 —12.103 
900.00 128.138 331.310 266.861 93.610 58.004 — 204.569 16.747 206.368  -—11.977 
1000.00 135.716 345.213 274.007 106.812 71.206 — 238.401 16.013 227.481 —11.882 
1100.00 142.166 358.459 281.087 120.716 85.110 — 273.590 15.740 248.644 -11.807 
1200.00 147.495 371.066 288.064 135.208 99.602 —310.071 15.820 269.816 -—11.745 
1300.00 151.708 383.046 294.914 150.177 114.571 — 347.782 16.144 290.970 -—11.691 
1400.00 154.808 394.409 301.618 165.513 129907 — 386.660 16.607 312.094 -11.644 
1500.00 156.795 405.164 308.166 181.102 145.496 — 426.643 17.104 333.183 -—11.602 
1600.00 157.672 415.317 314.549 196.8385 161.229 -— 467.672 17.531 354.240 -11.565 
References 
Phase H/S Cy 
GAS Lat Lat 


] 


118 


Big] 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al Ss) 


GAS Jal 


j= 


Jat 


J/(K mol) 


232.757 
232.964 
242.866 
250.809 
257.412 
263.053 
267.975 
272.340 
276.261 
279.821 
283.081 
286.089 
288.881 
291.487 
293.931 
296.231 
298.404 
300.465 


BORON MONOIODIDE (GAS) 


S  -(G-H298)/T H H-H298 G 

kJ/mol 
232.757 305.432 0.000 236.036 
232.757 305.494 0.062  —- 235.605 
234.096 308.940 3.508 211.794 
236.671 312.501 7.069 ‘187.097 
239.593 316.123 10.691 161.676 
242.551 319.783 14.351 135.646 
245.428 323.469 18.037 ~—«-109.089 
248.180 327.175 21.743 82.070 
250.796 380.897 25.465 54.636 
253.275 334.633 ~—-29.201 26.829 
255.625 338.380 32.948 ~1.318 
257.854 342.138 36.706 -29.778 
259.972 345.905 40.473 -58.529 
261.987 349.682 44.250 -87.548 
263.908 353.468 48.036 -116.821 
265.742 357.263 51.831 -146.330 
267.497 361.065 55.633  -176.063 
269.178 364.876 59.444 -206.007 
270.792 368.694 63.262  -236.152 


302.423 


AH AG; 
305.432 255.088 
305.423 254.775 
296.684 238.269 
274.418 225.815 
274.184 216.114 
273.808 206.463 
273.325 196.875 
272.758 187.351 
272.124 177.895 
271.432 168.505 
270.690 159.181 
269.902 149.920 
269.074 140.722 
268.206 131.584 
267.303 122.505 
266.365 113.483 
265.394 104.518 
264.391 95.608 
263.357 86.751 


137.715 


log Ky 
[ = 


— 44.690 
— 44.360 
=31:115 
=23,091 
— 18.814 
— 15.406 
— 12.855 
— 10.874 
Grade 
- 8.002 
=6.929 
-6.024 
=O:200 
— 4.582 
=3:999 
—3.487 
-3.033 
— 2.628 
— 2.266 


] 


264.620 


Phase if 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al iS 


GAS Jal 


Jat 


BORON DIIODIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


309.575 
309.877 
324.521 
336.447 
346.427 
354.984 
362.464 
369.104 
375.074 
380.495 
385.460 
390.041 
394.292 
398.258 
401.977 
405.476 
408.781 
411.913 
414.889 


H H-H298 G 
la kJ / mol 
309.575 242.672 0.000 150.372 
309.576 242.762 0.090 149.799 
311.548 247.861 5.189 — 118.053 
315.373 253.209 ~—«10.537 84.985 
319.740 258.684 16.012 50.828 
324.178 264.236 21.564 15.747 
328.506 269.838 27.166 20.133 
332.655 275.476 32.804 —56.718 
336.603 281.142 38.470 93.931 
340.351 286.831 44.159  -131.714 
343.906 292.587 49.865 170.015 
347.281 298.260 55.588  -208.793 
350.489 303.996 61.324 -248.012 
353.543 309.745 67.073 287.642 
356.455 315.507 72.835  —327.656 
359.237 321.279 78.607 +—368.030 
361.898 327.061 84.389 —-408.745 
364.449 332.854 90.182 449.781 
366.897 338.656 95.984 —491.122 


AH; AG; 
242.672 186.738 
242.641 186.391 
224.736 168.471 
180.159 158.716 
179.903 154.449 
179.537 150.235 
179.084 146.079 
178.560 141.984 
177.976 137.950 
177.339 133.978 
176.656 130.066 
WAS 126.213 
175.162 122.417 
174.357 118.678 
173.516 114.993 
172.640 111.362 
171.730 107.783 
170.787 104.256 
169.812 100.780 


120 


BI3{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ive 


GAS Jat 


Jat 


J/(K mol) 


348.729 
349.165 
370.258 
387.393 
401.716 
413.987 
424.708 
434.222 
442.771 
450.533 
457.640 
464.195 
470.277 
475.950 
481.267 
486.270 
490.995 
495.471 


BORON TRIIODIDE (GAS) 


S  ~(G-H298)/T H H-H298 G 

kJ / mol 
348.729 71.128 0.000 — 32.845 
348.730 71.259 0.131 — 33.491 
SOlLOme 78.602 7.474 —69.501 
357.078 86.285 15a SY, —107.411 
363.357 94.143 23.015 — 146.886 
369.735 102.105 30.977 — 187.686 
375.950 110.134 39.006 — 229.632 
381.906 118.212 47.084 — 272.588 
387.572 126.327 55.199 —316.444 
392.949 134.471 63.343 —361.116 
398.048 142:689 also — 406.529 
402.887 150.828 79.700 — 452.625 
407.486 159.035 87.907 — 499.353 
411.863 167.258 96.130 — 546.667 
416.037 175.497 104.369 — 594.531 
420.022 183.750 112.622 — 642.910 
423.835 192.015 120.887 —691.776 
427.489 200.294 129.166 —741.101 
430.995 208.584 137.456 —790.862 


499.723 


AH; AG; 
71.128 20.834 
71.086 20.522 
44.607 4.861 
—2 leno 1.331 
— 21.480 5.919 
—21.318 10.471 
— 21.230 15.006 
— 21.204 19.533 
— 21.233 24.060 
leone 28.593 
— 21.434 33.135 
=Zi\aassie 37.689 
— 21.801 42.257 
— 22.042 46.840 
— 22.319 51.4414 
— 22.631 56.061 
— 22.976 60.700 
— 23.355 65.358 
— 23.767 70.038 


391.524 


log Ky 
[ = 


—3.650 
-3.573 
—0.635 
-0.139 
=0:515 
—0.781 
-— 0.980 
- 1.134 
= ey 
— 1.358 
— 1.442 
-—1.514 
—1.577 
=1,631 
O19 
=1.723 
=) 5749), 
NEO 
— 1.829 


] 


24.818 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 


References 
Phase AS 


SOL Jal 


— 


Cp 


19.728 
19.841 
26.270 
31.403 
35.193 
38.101 
40.452 
42.587 
44.367 
45.786 
46.882 
47.702 
48.288 
48.677 
48.900 
48.980 
48.936 
48.953 
48.953 
48.953 
48.953 
48.953 
48.953 
48.953 
48.953 


S —(G-H298)/T 


J/(K mol) 


14.811 
14.934 
21.532 
27.974 
34.051 
39.704 
44.950 
49.841 
54.423 
58.721 
62.754 
66.541 
70.099 
73.445 
76.594 
79.562 
82.361 
85.007 
87.518 
89.907 
92.184 
94.360 
96.444 
98.442 
100.362 


Remarks 


Jat 


BORON NITRIDE 


H H-H298 


G 


14.8114 
14.812 
15.668 
17.489 
19.749 
22.201 
24.721 
27.243 
29.735 
32.176 
34.558 
36.874 
39.122 
41.300 
43.408 
45.448 
47.422 
49.331 
Slall AS 
52.966 
54.697 
56.375 
58.001 
9079 
61.111 


NDPT= 2600. (2 BN = 2 B + N2) 


Ifa 


— 254.387 0.000 
— 254.350 0.037 
— 252.041 2.346 
— 249.145 5.242 
— 245.806 8.581 
= 242.139) 112.252 
-238.204 16.183 
- 234.049 20.338 
-—229.698 24.689 
=220: 1068 | 29.199 
=220,552 § 133.830 
-215.820 38.567 
-211.019 43.368 
—206.169 48.218 
=201.289" 153.098 
-196.394 57.993 
-191.498 62.889 
-—186.602 67.785 
= Ole (O/amnni2: 680 
SUMS SAS 
SANG AAA 
-167.021 87.366 
=|O2Z,1I4 SAIS) 
Wo) Sfilishe 
OZ CSOmmLOZ.0D2 


kJ/mol 


— 258.803 
— 258.831 
— 260.654 
- 263.132 
— 266.236 
— 269.928 
— 274.164 
— 278.906 
— 284.122 
— 289.781 
=I S15y/ 
— 302.324 
—309.158 
— 316.336 
— 323.840 
— 331.649 
— 339.747 
— 348.116 
— 356.744 
— 365.616 
— 374.721 
— 384.049 
— 393.590 
— 403.335 
— 413.276 


AHy AG; 
—254.387 -—228.501 
— 254.398 —-228.340 
—204.913  —-219.571 
-255.216 -—210.696 
=255.390,~ —2013777, 
=—299:300 | —192'846 
= 200:CO2 see 166-921 
200.007 75.014 
-—254.809 -166.131 
—254.477 —157.279 
-254.105  —148.459 
= 203.12, = 139 67a 
—253.317 -130.914 
= 202.930 seal Zao 
— 252.581 — 113.479 
= 202.200 eee 1049795 
=2091.997 SE19.128; 
SNS) — 87.476 
— 251.605 — 78.833 
— 251.475 STO 
— 251.387 — 61.567 
— 251.339 — 52.940 
— 301.590 — 43.246 
— 301.697 — 32.479 
— 301.810 = Zale LO9 


121 


22 


B203 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
723.00 


LIQ 723.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase Il LS 


SOL Ja2 
LIQ Ja2 


| =Ss Se 


Cp 


62.593 
62.922 
77.949 
89.285 
98.117 
105.225 
106.694 


129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 


Cp 


Ja2 
Ja2 


BORON OXIDE 


S —(G—-H298)/T H H-H298 G 
J/(K mol) Hl kJ / mol 


53.953 53.953 —1271.936 0.000 -1288.022 
54.341 53.954 -1271.820 0.116 -—1288.122 
74.614 56.617 -—1264.737 7.199 -1294.583 
93.280 62.110 -1256.351 ISOSOmmESOZU9I 
110.372 68.750 -1246.963 24.973 -1313.186 
126.048 75.682. —1236;765: Wo.1oTe = 1325.018 
129.473 77.484 -1234.348 37.588 -1327.957 
33.293 24.071 
162.766 77.484 -1210.277 61.659 -1327.957 
175.893 86.334 -1200.289 71.647 -1341.004 
191.170 97.151 -1187.319 84.617 -1359.372 
204.835 107.248 -1174.349 97.587 -1379.184 
PANN 116.690 -1161.378 110.558 -—1400.295 
228.483 125.543 -1148.408 123.528 -—1422.588 
238.865 133.866 -1135.437 136.499 -1445.962 
248.477 141.714 -1122.467 149.469 -1470.335 
257.426 149.133 -1109.497 162.439 -1495.635 
265.797 156.166 -1096.526 175.410 -—1521.801 
273.660 162.848 -1083.556 188.380 -—1548.778 
281.074 169.212 -—1070.585 201.351 —1576.518 
288.086 175.286 -—1057.615 214.321 -1604.979 
294.739 181.094 -1044.645 227.291 -1634.123 
301.068 186.657 -1031.674 240.262 -1663.916 
307.101 191.996 -1018.704 253.232 -1694.327 
SIZ: COs menO (nl 27 OOS S3mme2 60.203 li/2orsen 
318.387 202.065 —992.763 279.173-.—1756.892 
323.002 ~ 206:825 ~979:793 292143" —1768.997 
328.769 211.418  -966.822 305.114 -1821.622 
333.664 215.855  -953.852 318.084 -1854.745 
338.381 220.147 -940.881 331.055 -1888.348 
342.933 224303 -927.911 344.025 —-1922.415 
347.330 228.331 -914.941 356.995 -1956.930 


Remarks 


Ja2,e BPT= 2339., L= 361.1 kJ 


AH; AG; 
-1271.936 -—1192.799 
—1271.948 —1192.308 
—1272.047 -1165.732 
—1271.710 -1139.185 
—1271.023 -1112.739 
-—1270.037 -1086.432 
—1269.771 -—1080.404 
—1245.700 -1080.404 
—1243.113 -1062.935 
-—1240.015 -1040.601 
=1237.162 —1018.599 
—1234.516 -996.873 
—1232.046 -975.379 
—1229.733 -—954.085 
1227502 ©) 932.960 
= W235 (5/2) - 911.993 
-—1223.604 -891.154 
—1221.804 -870.431 
=1220: 116 —» —849/812 
S213, OSOmmn = O29:205 
—1217.067 -808.834 
= 1S 7A0) — 788.457 
—1214.4387  -768.142 
—1213.274 —747.882 
SNS 2 30 me ZOOS 
1311-921 -— 701.083 
-1311.145 -676.665 
—1310.401 — 652.276 
-—1309.687 -627.914 
-1309.003 -603.578 
-—1308.348 -579.264 


69.620 


log K; 
[ = 


208.973 
207.599 
152.229 
119.010 
96.873 
81.071 
78.056 


78.056 
69.403 
60.395 
53.206 
47.338 
42.457 
38.336 
34.809 
31.758 
29.093 
26.745 
24.661 
22.799 
PA) WS 
19.612 
18.238 
16.985 
15.791 
14.648 
13.594 
12.619 
11.714 
10.872 
10.086 


] 


69.620 


Phase 


GAS 


Phase 


SOL 
LIQ 


r 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


inl oS 


Ja2 
Ja2 


—S 


Cp 


66.854 

67.028 

74.723 

80.364 

84.819 

88.437 

91.401 

93.833 

95.821 

97.459 

98.818 

99.950 
100.898 
101.697 
102.376 
102.956 
103.454 
103.886 
104.262 
104.590 
104.880 
105.135 
105.362 
105.564 
105.745 
105.908 
106.054 
106.186 
106.306 
106.415 
106.515 
106.606 
106.689 
106.766 
106.836 
106.901 
106.961 
107.017 
107.069 
107.117 
107.162 
107.203 
107.242 
107.279 
107.313 
107.345 
107.375 
107.403 
107.430 


Cp 


Ja2 
Ja2 


BORON OXIDE (IDEAL GAS) 


S  -(G-H298)/T H 


J /(K mol) 


283.768 
284.182 
304.587 
321.895 
336.955 
350.311 
362.320 
373.231 
383.224 
392.436 
400.976 
408.932 
416.374 
423.364 
429.949 
436.174 
442.073 
447.678 
453.017 
458.112 
462.984 
467.652 
472.131 
476.437 
480.580 
484.574 
488.429 
492.153 
495.755 
499.242 
502.622 
505.901 
509.085 
SIAN 
515.188 
518.116 
520.967 
523.746 
526.457 
529.101 
531.683 
534.205 
536.670 
539.080 
541.439 
543.747 
546.007 
548.221 
550.391 


Remarks 


Ja2,e 


H-H298 


G 


yt 


283.768 -835.963 
283.769  -835.839 
286.499 -828.728 
291.891 — 820.961 

298.173 -812.694 
304.686 -804.025 
311.152 —795.028 
317.453  —785.763 
323.537 -—776.277 
329.387 -—766.610 
335.002  -756.794 
340.386 -—746.854 
345.551 — 736.810 
350.508 —726.679 
355.269 —-—716.475 
359.847 —706.207 
364.252  —695.886 
368.497  -—685.519 
372.591 —675.111 

376.543  -664.668 
380.362  —654.194 
384.056 -—643.693 
387.633  —633.168 
391.100 -622.621 

394.462  -—612.056 
397.726 -—601.473 
400.897  -—590.875 
403.980 —580.263 
406.980  -569.638 
409.900  -—559.002 
412.745  -—548.355 
415.518 -—537.699 
418.224 —-527.034 
420.864  -516.361 

423.443  -505.681 

425.962 -494.994 
428.425  -484.301 

430.833 -473.602 
433.190  -462.898 
435.497 -452.189 
437.757 -441.475 
439.971 — 430.756 
442.141 — 420.034 
444.268  -409.308 
446.355 -398.578 
448.403 -387.846. 
450.413 -377.110 
452.386 -366.371 

454.325 —355.629 


BPT= 2339., L= 361.1 


0.000 
0.124 
7.235 
15.002 
23.269 
31.938 
40.935 
50.200 
59.686 
69.353 
79.169 
89.109 
99.153 
109.284 
119.488 
129.756 
140.077 
150.444 
160.852 
WAASS 
181.769 
192.270 
202.795 
213.342 
223.907 
234.490 
245.088 
255.700 
266.325 
276.961 
287.608 
298.264 
308.929 
319.602 
330.282 
340.969 
351.662 
362.361 
373.065 
383.774 
394.488 
405.207 
415.929 
426.655 
437.385 
448.117 
458.853 
469.592 
480.334 


kJ 


kJ / mol 


— 920.568 

—921.094 

— 950.563 

—981.908 
—1014.867 
—1049.243 
—1084.885 
—1121.670 
~1159.500 
—1198.289 
—1237.965 
—1278.465 
—1319.734 
—1361.725 
—1404.393 
—1447.702 
—1491.617 
—1536.107 
—1581.144 
—1626.702 
—1672.759 
—1719.292 
—1766.283 
-—1813.713 
—1861.565 
—1909.824 
—1958.475 
—2007.505 
—2056.902 
—2106.652 
—2156.747 
—2207.174 
—2257.924 
—2308.988 
—2360.357 
—2412.022 
—2463.977 
—~2516.213 
— 2568.724 
—2621.503 
—2674.542 
— 2727 .837 
—2781.381 
—2835.169 
—2889.196 
—2943.455 
—2997.943 
—3052.655 
—3107.586 


AH AG; 
-—835.963 -—825.345 
=—835.963  —825.279 
-836.0388 -—821.712 
—836.320 -—818.102 
—836.754  —-814.420 
=83/ Clie OlOloor 
— 837.852 —-—806.816 
— 838.458 -—802.900 
—839.090 -—798.915 
—839.747 -—794.866 
—840.4382 -790.756 
—841.150  —786.588 
—841.905 -782.363 
—842.704 -778.082 
—843.552 —-773.746 
—844.455 —769.356 
—845.417  —-764.911 
-—846.442 —760.411 
—847.534 —755.855 
—848.694 —751.243 
—849.927 —746.574 
—851.234 —741.847 
-—953.1385  —734.924 
—954°750' ~=+—725.799 
SS sv) = =7/il@{sole, 
999,022 a OMEOOD 
— 959.681 — 698.041 
—961.355  —688.667 
-963.046 -—679.236 
-—964.753  —669.747 
-966.477 —660.203 
-968.217 —650.606 
-969.974 -640.955 
= OAV OSI 202 
-973.536 —-—621.498 
-—975.340 —-611.694 
-977.160 -601.842 
-978.994 -—591.941 
-980.843 -581.993 
=982.006 #3—911.9909 

—1944.280 -547.921 
-—1943.998  -514.678 
—1943.733  -481.441 
—1943.488 -448.210 
—1943.261 —414.984 
-—1943.055 -—381.763 
— 1942.871 — 348.546 
—1942.709  -315.332 
=1942.570 —262.122 
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B203[g] 


log Ky 


ei 


144.597 
143.694 
107.305 
85.467 
70.902 
60.492 
52.680 
46.599 
41.731 
37.745 
34.421 
31.605 
29.190 
27.095 
25.260 
23.639 
22.197 
20.905 
19.741 
18.686 
17.726 
16.848 
15.995 
15.165 
14.397 
13.685 
13.022 
12.404 
11.827 
11.285 
10.777 
10.298 
9.847 
9.421 
9.018 
8.636 
8.273 
7.928 
7.600 
7.287 
6.814 
6.252 
SEIKO) 
5.203 
4.712 
4.243 
3.793 
3.361 
2.947 


] 
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B203{(g] BORON OXIDE (IDEAL GAS) [continued] 69.620 

Phase a} C, S —(G-H298)/T H H-H298 G AHs AG; log K; 
[K ] J/(K mol) ial kJ / mol ] ass] 

GAS 5100.00 107.455 552.519 456.229 —344.885 491.078 -3162.732 -—1942.457 — 248.914 2.549 
5200.00 107.479 554.606 458.101 — 334.138 501.825 -3218.089 -1942.371 —215.708 2.167 
5300.00 107.501 556.653 459.941 —323.389 512.574 -3273.652 -—1942.313 — 182.504 1.799 
5400.00 107.523 558.663 461.751 -—312.638 523.325 -3329.418 -—1942.285 — 149.300 1.444 
5500.00 107.543 560.636 463.531 —301.884 534.079 -3385.383 -—1942.290 — 116.097 1.103 
5600.00 107.562 562.574 465.282 —291.129 544.834 -3441.544 -—1942.328 — 82.893 0.773 
5700.00 107.580 564.478 467.006 — 280.372 555.591 -3497.897 -—1942.403 —49.688 0.455 
5800.00 107.597 566.349 468.703 —269.613 566.350 -3554.439 —1942.517 — 16.482 0.148 
5900.00 107.614 568.189 470.373 —258.853 577.110 -3611.166 -—1942.672 16.727 -—0.148 
6000.00 107.629 569.997 472.019 —248.091 587.872 -3668.075 —1942.870 49.939 —0.435 

References 

Phase H/S Cy Remarks 

SOL Ja2 Ja2 

LIQ Ja2 Ja2 Ja2,e BRi= "2839s l=" sc6ietn ki 

B203([GL] BORON OXIDE (GLASS) 69.620 

Phase Tl C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) Ike | kJ / mol — ] [yea] 

SOL-GL 298.15 62.802 78.450 78.450  -1253.359 0.000 -1276.749 -1253.359 -1181.526 206.998 
300.00 63.095 78.839 78.451 = -1253.243 0.116 -—1276.894 -—1253.366 -1181.080 205.644 
400.00 77.404 99.239 81.132 -1246.116 7.243 -1285.812 -—1253.426 -1156.962 151.084 
500.00 89.203 117.516 86.608 -1237.905 15.454 -1296.663 -1253.264 -1132.857 118.349 
600.00 132.842 136.921 93.317 -1227.197 26.162 -1309.349 -1251.257 -1108.902 96.538 
700.00 129.788 157.113 101.0381 -1214.102 39.257 -1324.081 -1247.354  -1085.495 81.001 
723.00 129.704 161.307 102.882 -1211.118 42.241 -1327.743 -1246.541 -1080.190 78.041 

References 

Phase H/S Gs Remarks 

SOL-—GL_ Jai Ja2 Ja2 Crystal: Melting Point = 723 K 
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62.263 BORON CHLORIDE OXIDE (GAS) BOCI|g] 
Phase ile C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J Keamol) ileal kJ / mol : [ - 
GAS 298.15 44.899 237.426 237.426 —316.310 0.000 -—387.099 -316.310 —321.517 56.328 
300.00 45.003 237.704 237.427 — 316.227 0.083 —387.538 -316.306 — 321.549 55.987 
400.00 49.037 251.264 239.248 —311.504 4.806 -—412.009  -316.167 — 323.322 42.221 
500.00 51.450 262.484 242.806 — 306.471 9.839 — 437.713 -316.180 — 325.112 33.964 
600.00 53.179 272.024 246.900 — 301.236 15.074 -—464.450 -316.323 — 326.886 28.458 
700.00 54.545 280.328 251.095 — 295.847 20.463 -—492.077 -316.555 — 328.630 24.523 
800.00 55.681 287.687 255.218 — 290.335 25.975 —520.484 -316.846 — 330.335 21.569 
900.00 56.651 294.303 259.199 — 284.717 31.593 —549.589 -317.176 — 332.002 19.269 
1000.00 57.491 300.316 263.015 — 279.009 37.301 -—579.325 -317.532 — 333.630 17.427 
1100.00 58.218 305.831 266.660 —273.222 43.088 —609.636 -317.907 — 335.222 15.918 
1200.00 58.843 310.924 270.139 — 267.369 48.941 -—640.477 -318.299 —336.779 14.660 
1300.00 59.376 315.655 273.461 — 261.457 54.853 -671.809 -318.707 — 338.303 13.593 
1400.00 59.819 320.072 276.634 — 255.496 60.814 -—703.598 -319.133 — 339.794 12.678 
1500.00 60.177 324.212 279.669 — 249.496 66.814 —735.814 -319.581 — 341.254 11.884 
1600.00 60.451 328.105 282.576 — 243.464 72.846 —768.432 -320.057 — 342.684 11.187 
1700.00 60.644 331.776 285.363 — 237.408 78.902 —801.428 -320.565 — 344.083 10.572 
1800.00 60.756 335.246 288.039 — 231.338 84.972 —834.781 -321.112 —345.450 10.025 
1900.00 60.789 338.532 290.611 — 225.260 91.050 —868.471 -321.704 —346.787 9.534 
2000.00 60.742 341.649 293.086 —219.182 97.128 —902.481 -322.349 —348.090 9.091 
2100.00 60.617 344.610 295.469 -213.114 103.196 -—936.796 -323.052 — 349.360 8.690 
2200.00 60.413 347.426 297.768 -—207.062 109.248 -971.399 -323.821 — 350.595 8.324 
References 
Phase Aas C, 
GAS Jat Jat 
41.785 BORON MONOPHOSPHIDE BP 
Phase i C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] —— I mol) Tel kJ / mol [ - 
SOL 298.15 30.249 26.778 26.778 —78.998 0.000 — 86.982 —78.998 —72.999 12.789 
300.00 30.301 26.965 26.778 —78.942 0.056 — 87.031 —79.007 -—72.961 12.704 
400.00 33.104 36.066 28.000 -75.772 3.226 —90.198 — 80.453 —70.666 9.228 
500.00 35.907 43.754 30.400 -72.321 6.677 —94.198 — 81.366 —68.114 7.116 
600.00 38.710 50.548 33.202 — 68.590 10.408 —98.919 — 82.248 —65.379 5.692 
700.00 41.514 56.726 36.128 — 64.579 14.419 — 104.287 — 83.024 —62.504 4.664 
800.00 44.317 62.452 39.064 — 60.288 18.710 — 110.249 — 83.649 — 59.528 3.887 
900.00 47.120 67.834 41.965 —55.716 23.282 — 116.766 — 84.092 — 56.485 3.278 
1000.00 49.923 72.944 44.809 —50.864 28.134 -123.807 -84.334 —53.402 2./89 
1100.00 52.727 77.833 47.591 -— 45.731 33.267 — 131.348 — 84.364 —50.306 2.389 
References 
Phase al aS Cp Remarks 
SOL Nb1/Tk1 Tk1,e cubic 


] 
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BS{g] BORON MONOSULFIDE (GAS) 42.877 

Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [| — IM final) Il kJ / mol ] {[ - 

GAS 298.15 30.091 216.171 216.171 243.090 0.000 178.639 243.090 189.934 -33.276 
300.00 30.095 216.357 216.172 243.146 0.056 178.238 243.083 189.604 -33.013 
400.00 31.307 225.154 217.363 246.207 Sale 156.145 240.197 171.955 -22.455 
500.00 32.700 232.296 219.657 249.410 6.320 133.262 237.768 155.149 -16.208 
600.00 33.754 238.356 222.281 252.735 9.645 109.721 235.537 138.842 -—12.087 
700.00 34.523 243.620 224.962 256.151 13.061 85.617 233.488 122.888 -—9.170 
800.00 35.095 248.269 227.590 259.633 16.543 61.018 236en 107.233 -7.002 
900.00 SpIpee 252.429 230.123 263.165 20.075 35.979 176.271 93.010 —5.398 
1000.00 35.876 256.191 232.545 266.736 23.646 10.545 175.544 83.797 -—4.377 
1100.00 36.154 259.624 234.853 270.338 27.248 — 15.248 174.774 74.660 —3.545 
1200.00 36.385 262.780 237.050 273.966 30.876 — 41.370 173.964 65.594 — 2.855 
1300.00 36.581 265.700 239.143 277.614 34.524 —67.796 liseli 56.597 —2.274 
1400.00 36.751 Preseli —  aalalealsts! 281.281 38.191 —94.503 172.235 47.667 —1.778 
1500.00 36.900 270.958 243.042 284.964 41.874 -121.473 WAlseze 38.801 -—1.351 
1600.00 37.034 273.344 244.862 288.660 45.570 -—148.690 170.372 29.997 -0.979 
1700.00 Sialo 275.593 246.605 292.370 49.280 -176.138 169.393 21.254 —0.653 
1800.00 37.267 277.720 248.275 296.091 53.001 — 203.804 168.383 12.568 —0.365 
1900.00 37.370 279.737 249.878 299.823 56.733 -231.678 167.343 3.940 -—0.108 
2000.00 37.467 281.657 251.419 303.565 60.475 -—259.748 166.273 -— 4.632 0.121 

References 

Phase H/S Cy 

GAS Jai Jat 

B2S3 DIBORON TRISULFIDE 117.820 

Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) i) i kJ / mol ] [ - 

SOI 298.15 Wala 92.048 92.048 —252.295 0.000 -279.739 -252.295 —247.590 43.377 
300.00 117.236 92.773 92.050  -—252.078 0.217 -279.910 -252.247 -247.561 43.104 
400.00 123.637 127.376 96.725  -240.035 12.260 -290.985 -256.676 -—246.087 32.136 
500.00 130.039 155.653 1OSniO4 me 227eSoil 24.944 -305.177 -259.160 -—243.221 25.409 
600.00 136.440 179.927 116.147 -214027 38.268 -321.983 -260.525  -239.876 20.883 
700.00 142.842 201.440 126.823 -200.063 52.232 -341.071 -260.800 -236.405 17.641 
800.00 149.243 220.932 137.387. -185.458 66.837 -362.204 -260.842 -—232.917 15.208 
836.00 151.548 POU ISS? 141.127. -180.044 72.251 —370.278 -260.897  -231.660 14.474 

57.555 48.116 

LIQ 836.00 151.670 285.107 141.127 -131.928 120.367  -370.278 -212.781 — 231.660 14.474 
900.00 151.670 296.295 151.769  -—122.221 130.074  -388.887 -370.988 -229.657 13.329 
1000.00 151.670 312.275 167.034 -107.054 145.241 -—419.329 -366.251 — 214.209 11.189 
1100.00 151.670 326.731 180.906 -—91.887 160.408 -451.291 -361.671 — 199.228 9.461 

References 

Phase H/S CG, 

SOL Mi1 Mi1 

LIQ Mi1 Mid 


137.327 


Phase T 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1002.00 


LIQ 1002.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2167.00 


References 


Phase nl As 


SOL Hu1 
LIQ Hu1 


Cp 


SS 


28.087 
28.088 
33.041 
43.681 
35.920 
41.118 
42.166 
40.367 
40.902 
40.894 


43.347 
41.933 
41.032 
40.520 
40.585 
40.585 
40.585 
40.585 
40.585 
40.585 
40.585 
40.585 
40.585 


Cp 


Hu1 
Hu1 


J/(K mol) 


62.417 
62.591 
71.150 
79.598 
88.388 
94.261 
99.886 
104.708 
108.992 
109.074 
7.734 
116.808 
120.783 
124.389 
127.651 
130.659 
133.459 
136.078 
138.539 
140.858 
143.053 
145.135 
147.115 


BARIUM 
S —(G-H298)/T H H-H298 G 

el kJ / mol 

62.417 0.000 0.000 — 18.610 
62.417 0.052 0.052 — 18.725 
63.552 3.039 3.039 — 25.421 
65.908 6.845 6.845 — 32.954 
68.935 11672672 — 41.361 
72.134 15.489 15.489 -— 50.493 
75.258 19.703 19.703 —60.206 
78.269 Pa TAs) EL TASES —70.442 
81.131 27.862 27.862 —81.131 
81.186 27.944 27.944 —81.349 

7.749 

81.186 35.693 35.693 —81.349 
84.541 39.866 39.866 —92.995 
87.714 44.011 44.011 — 105.256 
90.662 48.086 48.086 -117.861 
93.413 52.144 52.144 — 130.778 
95.991 56.203 56.203 — 143.986 
98.415 60.261 60.261 — 157.464 
100.704 64.320 64.320 =171.196 
102.871 68.378 68.378 — 185.167 
104.928 WEBB = 1b Sir — 199.364 
106.887 76.495 76.495 —213.774 
108.756 80.553 80.553 — 228.387 
109.962 83.273 83.273  -238.287 


148.389 


Remarks 


Hu1 


TPT= 582. (lamda trans.) 
BPT= 2167., L= 141.5 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


Hey 
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Balg] 


Phase T 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase Wt os 


GAS Hu1 


—== 


Hu1 


J/(K mol) 


170.243 
170.372 
176.352 
180.990 
184.780 
187.984 
190.760 
193.208 
195.399 
197.387 
199.210 
200.901 
202.488 
203.998 
205.455 
206.880 
208.289 
209.697 
Pilih V7 
212.558 


BARIUM (GAS) 


S  ~(G-H298)/T H H-H298 G 

ie kJ / mol 
170.243 182.004 0.000 _—- 131.246 
170.244 182.042 0.0388 ~—Ss«410.931 
171.059 184.121 2.1417 113.580 
172.599 186.200 4.196 95.705 
174.323 188.278 6.274 77.410 
176.051 190.357 8.353 58.768 
177.720. 192.4360" 10,492 39.828 
179.308 194.514 12.510 20.627 
180.809 196.594 14.590 1.195 
182.227 198.680 16.676 18.446 
183.568 200.775 «18.771 + - 38.277 
184.837 202.887 20.883 += - 58.284 
186.041 205.029 23.025 -78.454 
187.188 207.218 25.214 = -98.779 
188.285 209.476 27.472» - 119.252 
189.337 211.827 29.823 += - 139.869 
190.351 214.293 32.289  -160.627 
191.332 216.899 34.895 -181.526 
192.285 219.668 37.664 -202.567 
193.216 222.622 40.618 223.750 
194.129 225.780 43.776 245.080 


214.027 


AH AGy 
182.004 149.856 
181.990 149.656 
181.082 139.001 
179.355 128.659 
176.606 118.771 
174.868 109.262 
172.732 100.034 
ZADETANS, 91.069 
168.732 82.325 
158.814 74.549 
156.765 66.979 
154.802 SeNTTl 
152.885 52.325 
151.016 45.207 
149.215 38.212 
147.507 31.328 
145.915 24.540 
144.462 17.837 
143.173 11.207 
142.068 4.637 

0.000 0.000 


137.327 


log K; 
[ = 


— 26.254 
— 26.057 
ets.s2 
- 13.441 
— 10.340 
—8.153 
—6.532 
— 5.286 
— 4.300 
—3.540 
=2.9116 
- 2.394 
=| loz 
— 1.574 
— 1.248 
- 0.963 
0) 12 
—0.490 
—0.293 
SOE 
0.000 


] 


689.819 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1878.00 


References 
Phase nl f Ss 


SOL G1 


(== 


Cp 


257.212 
257.783 
279.744 
292.813 
302.381 
310.297 
317.332 
323.854 
330.059 
336.056 
341.9114 
347.667 
353.350 
358.980 
364.569 
370.126 
375.659 
379.961 


G1 


BARIUM ARSENATE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) val kJ / mol 


309.616 309.616  -3421.675 0.000 -3513.987 
311.209 309.621 -3421.199 0.476 -3514.561 
388.717 320.040 -3394.204 27.471 -3549.691 
452.639 340.357 -3365.534 56.141 -3591.853 
506.906 363.706  -3335.755 85.920 -3639.898 
554.127 387.608 -3305.111 116.564 -3693.001 
596.028 411.090 -3273.724 147.951 -3750.547 
633.785 433.771 -3241.662 180.013 -—3812.068 
668.230 455.519 -3208.964 212.711 -3877.194 
699.970 476.318  -3175.657 246.018 -3945.624 
729.463 496.199 -3141.758 279.917 -4017.113 
757.058 515.215 -3107.278 314.397 -4091.454 
783.032 533.426 -3072.227 349.448 -4168.471 
807.602 550.892 -3036.610 385.065 -4248.014 
830.949 567.672  -3000.432 421.243 -4329.951 
853.218 583.819 -2963.697 457.978 -4414.167 
874.530 599.382 -2926.408 495.267 -4500.562 
890.557 = 611.144 -2896.938 524.737 -4569.404 


129 


Ba3(AsO4)2 

AH; AG; log Ky 

La eae 

—3421.675 -3192.208 559.262 
—3421.663 -3190.784 555.565 
—3420.527 -3113.989 406.645 
—3420.643 -3037.391 317.314 
—3423.229 -—2960.509 257.735 
—3422.411 -2883.473 215.167 
—3422.478 -—2806.477 183.244 
—3421.877 -2729.504 158.416 
—3420.848 -2652.628 138.559 
—3443.266 -2573.566 122.208 
-3441.897 -2494.561 108.585 
—3440.448 -2415.676 97.063 
—3439.582 -2336.886 87.190 
—3632.939 -—2245.265 78.187 
—3627.340 -2152.933 70.286 
—3621.285 -2060.966 63.326 
—3614.775 -—1969.368 57.150 
—3609.380 -1898.181 52.796 


130 


BaBr2 


Phase af 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1130.00 


LIQ 1130.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2301.00 


References 


Phase nds 


SOL Ja 
LIQ Jat 


= 


Cp 


77.014 
77.054 
7216 
81.378 
83.541 
85.703 
87.865 
90.028 
92.190 
94.352 
95.001 


104.851 
104.851 
104.851 
104.851 
104.851 
104.851 
104.851 
104.851 
104.851 
104.851 
104.851 
104.851 
104.851 
104.851 


Cp 


Jat 
Jat 


BARIUM BROMIDE 


S —(G—-H298)/T H H-H298 G 
J/(K mol) dl kJ / mol 


148.532 143:03 20 Ovenec 0.000 -802.007 
149.009 148.533 -757.579 0.143 -802.282 
171,472 151.582 — —749.766 1.956 | =816.d00 
189.380 157.409 -741.736 15.986 -836.426 
204.409 164.022 -733.490 24.232  -856.135 
217.449 170.743 -725.028 32694 -—877.242 
229.034 177.319 -716.350 41.372 -899.577 
239,508 ~ 183.656 = “= 707.455 * 450.267 5 = 923,012 
249.105 189.727 -698.344 59.378 —947.449 
207,993. 195.5384 > 9-689:01/7" "68.705 7 7=972:810 
260.541 197.226  -—686.177 71.546 —980.588 
28.288 31.966 
288.829 197.226 -654.211 103.511 — 980.588 
295.131 202.755 -646.871 110.851 -1001.029 
303.524 210.188  -636.386 121.336 -—1030.967 
Sill 2O4 REZ COM O20: OO ual O2t ume OO (ale 
318.528 223.657 -615.416 142.306 -1093.208 
325.295 229.800  -604.931. 152.791 -—1125.403 
331.651 235.606 -594.446 163.276 -1158.253 
337.644 241.110 -583.961 173.761 -1191.721 
343.313 246.342 -573.476 184.246 —1225.771 
348.692 251.326  -562.990 194.732 -—1260.374 
353.807 256.085 ~—552.505 205.217 .—1295,501 
358.685 260.639  -542.020 215.702 -1331.127 
363.346 265.004 -531.535 226.187 -1367.230 
363.391 265.046 -—531.430 226.292 -1367.594 


Remarks 


Jat BPT= 2301., L= 223.0 kJ 


AH; AG; 
-757.722 -—738.016 
=f 111 - 737.893 
-—787.427 -—725.117 
-786.895 -—709.620 
-787.195  -694.139 
—786.285  -—678.707 
—785.568 -663.387 
-784.523 -648.173 
-783.245 -633.090 
=O OG Ose Olah 
—789.241 — 612.683 
— 789.241 — 612.683 
—755.473  —603.781 
-752.849 —591.246 
=750.213  =—578.914 
-—747.584 -566.770 
-744.960  -554.801 
— 742.341 — 542.996 
=139./27 = —531.845 
—S/aiiem =olo-640 
-—734.515 -—508.472 
=731,916 9). =497.20d 
— 870.491 — 484.233 
—867.225 -—466.750 
—867.193 -—466.576 


297.135 


log K; 
[ a 


129.297 
128.479 
94.691 
74.133 
60.430 
50.646 
43.315 
37.619 
33.069 
29.317 
28.321 


28.321 
26.282 
23.757 
21.600 
19.737 
18.112 
16.684 
15.419 
14.291 
13.280 
12.368 
11.497 
10.600 
10.592 


] 


297.135 


Phase Tt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase Int ES 


GAS Jal 


—— 


Jat 


BARIUM BROMIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


341.942 
342.295 
358.783 
371.652 
382.198 
391.130 
398.876 
405.713 
411.832 
417.369 
422.426 
427.079 
431.387 
435.399 
439.152 
442.678 
446.003 
449.148 
452.131 
454.970 
457.676 
460.262 
462.739 
465.114 


H H—-H298 G 

] [ kJ / mol 
341.942  -424.676 0.000 -526.626 
341.943 -424.570 0.106  -527.259 
344.188 -418.838 5.838 -562.351 
348.441 — 413.071 11.605 -598.896 
353.215 -407.286 17.390 -636.605 
358.009 -401.492 23.184  -675.282 
362.644 -395.691 28.985 -714.791 
367.057 -—389.886 34.790 -755.027 
371.234 -384.078 40.598 -795.910 
375.180 -378.268 46.408  -837.374 
378.910 -372.457 52.219 -879.368 
382.4389 -366.644 58.032 -921.846 
385.783 -360.830 63.846 -964.772 
388.959 -355.015 69.661 -1008.114 
391.980  -349.200 75.476 -1051.843 
394.859 -343.384 81.292 -1095.937 
397.609  -337.567 87.109 -1140.372 
400.240 -331.751 92.925 -1185.131 
402.760 -325.934 98.742 -1230.196 
405.179 -320.116 104.560 -1275.553 
407.505 -314.298 110.378 -1321.186 
409.743 -308.480 116.196 -1367.084 
411.900 -302.662 122.014 -1413.235 
413.981 —296.844 127.832 -1459.628 


AH; 


—424 676 
— 424.762 
— 456.499 
— 458.230 
— 460.991 
— 462.749 
— 464.909 
— 466.954 
— 468.979 
— 478.946 
— 481.058 
— 483.106 
— 485.142 
— 487.183 
— 489.229 
- 491.279 
— 493.334 
— 495.394 
—497.458 
— 499.527 
— 642.769 
— 644.170 
— 645.812 
— 647.709 


BaBr2([g] 
AG; log Ky 
— = = =| [ = 

— 462.635 81.052 
— 462.870 80.593 
- 469.114 61.260 
— 472.090 49.319 
- 474.609 41.318 
— 476.747 35.575 
- 478.601 31.249 
— 480.188 27.869 
— 481.550 25.154 
— 481.941 22.885 
— 482.120 20.986 
— 482.125 19.372 
— 481.973 17.983 
— 481.676 16.773 
— 481.242 15.711 
— 480.680 14.769 
— 479.997 13.929 
~479.200 13.174 
— 478.294 12.492 
— 477.285 11.872 
— 474.292 11.261 
— 466.603 10.597 
— 458.849 9.987 
- 451.021 9.424 


132 


BaC2 


Phase 


SOL 


: 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase 


SOL 


nl PS 


Nb1/Ku1 


——— 


e 


J/(K mol) 


87.864 

88.260 
107.472 
123.193 
136.404 
147.776 
ova hoo 
166.646 
174.668 
181.979 
188.699 
194.920 
200.715 


BARIUM DICARBIDE 


S —(G-H298)/T H H-H298 G 

il kJ / mol 

87.864 -74.977 0.000  -101.174 
87.865 -—74.859 0.118  —101.337 
90.450 — 68.168 6.809 -111.157 
95.476 =61:118  13.859°° °=122,715 
101.226 -53.870 21.107 -135.712 
107.082 -46.491 28.486 -149.935 
112.805 =39/017 35.960) ~-—1165.221 
118.303 -31.468 43.509 -181.449 
123.545 -23.854 51.123 -198.522 
128.529 =16:182) 258.795" ==216.359 
133.267 -8.459 66.518  -234.898 
137.774 -0.686 74.291  -254.083 
142.065 7.133. ~82:110° =273,868 
146.157 14.997 89.974  -294.213 


206.140 


AH; AG; 
—74.977 -79.141 
—74.942 = TS) More 
=73.313 — 80.839 
=f2/31 — 82.816 
- 73.470 — 84.774 
—73.465 — 86.670 
-—74.053 =88.519 
— 74.661 =S0i29u 
— 75.352 = Jidoc 
— 84.063 -— 92.851 
— 84.975 — 93.609 
— 85.861 — 94.292 
— 86.758 — 94.908 
- 87.672 — 95.458 


161.349 


log Ky 


197.336 


Phase i 
[K] 


SOL-A 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1079.00 


SOL-B 1079.00 
1100.00 
1200.00 
1241.00 


SOL-C 1241.00 
1300.00 
1400.00 


References 


Phase eS) 


SOL-A Nb1 
SOL-B Pas 
SOL-—C Pas 


—S—= 


Cp 


85.353 

85.687 

98.409 
106.577 
113.341 
119.558 
125.526 
131.369 
137.143 
141.675 


154.808 
154.808 
154.808 
154.808 


158.992 
158.992 
158.992 


BARIUM CARBONATE 


S —(G-H298)/T H H—-H298 G 
J/(K mol) ila | kJ / mol 


112.131 112.1381 -1216.289 0.000 -1249.721 
112.660 112.133 -1216.131 0.158 -1249.929 
139.246 115.672 -1206.859 9.430 -1262.558 
162.125 122.729 -1196.591 19.698 -1277.654 
182.166 130.999 -1185.589 30.700 -1294.888 
200.109 139.612 -1173.941 42348 -1314.017 
216.465 148.210 -1161.685 54604 -1334.857 
231.588 156.645 -1148.840 67.449 -1357.269 
245.729 164.853 -1135.414 80.875 -1381.142 
256.327 171.166 -1124.400 91.889 -1400.977 
16.274 17.560 
272.601 171.166 -1106.840 109.449 -1400.977 
275.585 173.131 -1103.589 112.700 -1406.733 
289.055 182.238 -1088.108 128.181 -1434.974 
294.256 185.853 -1081.761 134.528 -1446.933 
2,022 3.130 
296.778 185.853 -1078.631 137.658 -1446.933 
304.163 191.056 -1069.251 147.038 -1464.662 
315.945 199.561 -1053.351 162.938 -1495.675 


AH; AG; 

= 
—1216.289 —1137.653 
—1216.280 -1137.165 
-—1215.489 -1110.904 
-—1214.947 —-1084.834 
SUZNSOS lath 78 
—1213.920 -1032.847 
-—1212.808 -—1007.052 
=1211.195  -981.423 
-—1209.148 —956.000 
—1215.133 -935.471 
= Ions) = eitaZ'77 
—1196.781 — 930.377 
-1193.013 -906.325 
=i erces = tekeXeHiatate: 
-1188.346 —-—896.556 
S00: 09 /sue=— C6204 I 
—1181.805 -—859.576 


133 


BaCO3 


log Ky 


[ ] 


199.312 
197.998 
145.069 
113.332 
SFERNTATE 
77.072 
65.754 
56.960 
49.936 
45.286 


45.286 
44.180 
39.451 
37.137 


37.737 
35.469 
32.071 


134 


BaCli(g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Int HS 


GAS Jat 


—— 


Jal 


BARIUM MONOCHLORIDE (GAS) 


J/(K mol) 


258.639 
258.864 
269.432 
ATTN. 
284.526 
290.307 
295.330 
299.773 
303.756 
307.367 
310.668 
313.711 
316.533 
319.167 
321.639 
323.968 
326.173 
328.268 
330.265 
332.177 
334.011 
335.775 
337.478 
339.124 
340.720 
342.270 
343.778 
345.249 


S —(G-H298)/T H H-H298 G 

| | kJ / mol 
258.639 —142.256 0.000 -219.369 
258.639 —142.189 0.067 -—219.848 
260.077. —138.514 3.742  -—246.287 
262.806 -—134.801 PASS. Meet Seo 
205.875 9=131:0667" 11.190" "301.761 
268.963 -127.315 14941  =330.530 
271,952 "= 123/553 18.703 " = 359;817 
274.801  —-119.781 22.475  -389.577 
217.001) C= V1G:00h <2 126,255.) 419 for, 
280.054 -112.212 30.044 -450.316 
282.470 -108.418 33.838  -481.220 
284.757 -104.617 37.639 -512.441 
286.928 -100.808 41.448 -543.955 
288.990 -96.990 45.266 -575.741 
290.954 -93.161 49.095 -607.783 
292.828 -89.319 52.937 -640.064 
294.620 =S0 401) 850.1908 a -O/2.0re 
296.336 -81.586 60.670 . —705.295 
297.983 =77.09l) 64.565" ~—736.222 
299.566 -73.774 68.482 -771.345 
301.090 -—69.831 72.425 —804.655 
302.560 -65.861 76.395 -838.145 
303.980 =61:661 80.395 = —871.808 
305.353 -57.828 84.428 -905.639 
306.683 -53.759 88.497 —-939.631 
307.972 =49.652  92.604-=—973.781 
309.224 -45.505 96.751 -—1008.084 
310.441 -—41.314 100.942 -1042.535 
311.625 -37.076 105.180 -1077.132 


346.685 


AH; AG; 
-142.256  -167.498 
-142.272 -167.655 
-143.318 -175.973 
-145.196  -183.941 
-148.106  -191.423 
=—150:011 — 198.500 
= S2olo nw — 200-211 
—154.498 - —214.758 
—156.655 —=—218.005 
-166.748 -223.268 
-168.980  -228.307 
-—171.140  -233.163 
— 173.281 — 237.853 
-175.415 -242.391 
-177.543 -246.787 
— 179.661 — 251.049 
1G. (67) a —250nG8 
= NOG: 009 me 209921) 
185.9397 —2603.122 
=O 092m 2001030) 
CIE SAatsy-7fale 
— 332.531 — 265.889 
-334.078 -—262.959 
- 335.845  -—259.960 
— 337.839 -—256.886 
-340.065 -—253.731 
—342.522  —250.489 
-345.208 -247.155 
-—348.114 -243.725 


172.780 


log Ky 


208.232 


Phase Wh 
[K] 


SOL-1 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1198.00 


SOL-2 1198.00 
1200.00 
1235.00 


LIQ 1235.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2299.40 


References 


Phase mAs 


SOL-1 Jat 
SOL-2 Jat 
LIQ Jat 


_—— == 


Cp 


75.142 
75.196 
77.317 
78.871 
80.419 
82.223 
84.324 
86.592 
89.492 
93.524 
98.974 


123.846 
123.846 
123.846 


108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 


Cy 


Jat 
Jat 
Jat 


BARIUM CHLORIDE 


S  -(G-H298)/T 


J/(K mol) 


123.667 
124.131 
146.083 
163.506 
178.021 
190.542 
201.658 
211.718 
220.983 
229.691 
237.890 

14.109 
252.000 
252.206 
255.767 

12.948 
268.715 
274.295 
282.357 
289.862 
296.883 
303.478 
309.696 
315.577 
321.157 
326.465 
331.525 
336.333 


Remarks 


Jat 


H H-H298 G 
iat kJ / mol 
123.667 -858.557 0.000 895.428 
123.668  -858.418 0.139  -895.657 
126.647 -850.782 7.775 -909.216 
132.335  -842.972 15.585 924.725 
138.773  -835.008 23.549 -941.821 
145.294 -826.883 31.674. 960.263 
151.657 -818.556 40.001  -979.883 
157.780  -810.013 48.544 -1000.559 
163.643  -801.216 57.341 -1022.200 
169.255  -792.077 66.480 -1044.737 
174.536  -782.658 75.899 -1067.651 
16.903 
174.536 -765.755 92,802 -1067.651 
174.665  -765.507 93.050 -1068.155 
176.913  -761.173 97.384 -1077.045 
15.991 
176.913  -745.182 113.375 -1077.045 
181.644 -738.111 120.446 -1094.694 
188.553  -727.232 131.325 -1122.532 
195.060  -716.354 142.203 -1151.147 
201.207  -705.475 153.082 -1180.488 
207.031  -694.597 163.960 -1210.509 
212.563  -683.719 174.838 -1241.171 
217.832  -672.840 185.717 -1272.437 
222.860  -661.962 196.595 -1304.276 
227.668  -651.083 207.474 --1336.659 
232.274 -640.205 218.352 -1369.561 
236.670  -629.392 229.165 -1402.755 


BPT= 2299.4, L= 246.4 kJ 


AH; AG; 
-858.557 -—810.296 
-—858.533  -809.997 
— 857.351 —794.008 
=896:917 = 778:243 
—857.416 —-—762.466 
-856.785 -—746.697 
-856.377  -—730.996 
—855.652 —715.363 
-854.663 -699.827 
-861.282 -683.636 
-—859.614 -—667.877 
-—859.614 -667.877 
— 842.621 — 667.585 
-841.0388 -—662.503 
-—841.038 -662.503 
=—823,072  ~-653.999 
-820.033  -641.107 
-—817.002 —628.433 
=813.978) © *—615.960 
— 810.961 - 603.676 
= 90 (,092amee 09 IROnO 
-—804.949 -—579.630 
—801.954  -567.849 
90,00 (su ODO2 1G 
-937.155  —542.842 
—933.527 —525.108 


135 


BaCl2 


log Ky 
[ = 


141.961 
141.033 
103.687 
81.302 
66.379 
99.719 
47.729 
41.519 
36.555 
32.463 
29.120 


29.120 
29.059 
28.021 


28.021 
26.278 
23.920 
21.884 
20.109 
18.549 
17.167 
15.935 
14.831 
13.835 
12.889 
11.929 


| 


136 


BaCl2[g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase iS 


GAS Jat 


—= 


Jal 


S 


J/(K mol) 


325.750 
326.098 
342.393 
355.167 
365.662 
374.562 
382.287 
389.111 
395.220 
400.750 
405.801 
410.450 
414.755 
418.764 
422.515 
426.039 
429.362 
432.506 
435.488 
438.326 
441.031 
443.617 
446.092 
448.467 
450.748 
452.944 
455.059 
457.101 
459.073 


BARIUM CHLORIDE (GAS) 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
325.750  -498.733 0.000 -595.855 
329./51  —498:629 0.104 -—596.458 
327.967  - 492.963 5.770 —629.920 
332.176 -487.237 11.496 -664.821 
336.908 -481.481 17.252 -700.878 
341.668 -475.707 23.026 -737.900 
346.273 -469.921 28.812 -775.751 
350.661 -464.128 34605  -814.328 
354.817  -458.330 40.403 —-853.550 
358.745  -452.528 46.205  -893.353 
362.459  -446.722 52.011 -933.684 
365.974 -440.915 57.818 -974.499 
369.307 -435.105 63.628 -1015.762 
372.472  -429.295 69.438 -1057.441 
375.483  -423.483 75.250 -1099.507 
378.355  -417.670 81.063 -1141.936 
381.097 -411.856 86.877 -1184.708 
383.721  -406.042 92691 -1227.802 
386.235 -400.227 98.506  -1271.203 
388.649  -394.411 104.322 -1314.895 
390.969  -388.595 110.138 -1358.864 
393.202  -382.779 115.954 -1403.098 
395.355 -376.963 121.770 -1447.584 
397.432  -371.146 127.587 -1492.313 
399.439  -365.329 133.404 -1537.274 
401.380 -359.512 139.221 -1582.459 
403.260 -353.694 145.039 -1627.860 
405.081  -347.877 150.856 -1673.469 
406.848 -342.059 156.674 -1719.278 


AH; AG; 
-498.733 -—510.724 
-498.744 -510.798 
-—499.532 -—514.712 
-501.183 -518.339 
—§03.889  —521:523 
-505.609 -524.334 
=507.743~%  ~=—526:865 
—509.767  -—529:132 
Ol dein OSI 
=521:/G9. —Oseicul 
-—523.836 -533.114 
—525.876 -533.804 
-527.906 -534.338 
-529.943 -534.726 
=o | OSM 004019 
—534.034 -—535.103 
=936.089: 95 —535.107, 
— 538.151 — 534.996 
-—540.219 -534.776 
—542.295 -—534.453 
-685.546 -532.145 
—686.959 -—525.142 
—688.617 —518.072 
—690.533 —510.927 
—692.717 —503.701 
—695.174  -496.385 
-697.908 -488.974 
-700.919  -481.459 
-704.202  -473.837 


208.232 


log K; 
[ = 


] 


253.321 


Phase il 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 


References 
Phase Lies 


SOL Nb1 


Cp 


120.205 
120.543 
133.315 
140.624 
145.784 
149.928 
153.531 
156.819 
159.912 


S 


J/(K mol) 


158.615 
159.360 
IESE 
226.589 
252.705 
275.498 
295.758 
314.033 
330.717 


BARIUM CHROMATE 


—(G-H298)/T H H-H298 G 

Dal kJ / mol 
158.615 -1445.990 0.000 -1493.281 
158.618 -1445.767 0.223 _-1493.575 
163.526 -1433.002 12.988 -1511.400 
173.166 -1419.279 26.711 -1532.573 
184.299 -1404.947 41.043 -1556.570 
195.734 -1390.155 55.835 -1583.004 
206.994 -1374.979 71.011 -1611.585 
217.888 -1359.459 86.531 -1642.089 
228.349 -1343.622 102.368 -1674.339 


AHs AG; 
-1445.990 -1345.294 
—1445.971 -1344.670 
—1444.564 -1311.102 
—1443.367 -1277.890 
—1442.932 -—1244.839 
—1441.341 -1211.955 
—1440.029 -1179.275 
—1438.475 -1146.771 
—1436.774 -1114.450 


137 


BaCr0O4 


log K; 


Me gee 


235.690 
234.128 
171.212 
133.500 
108.373 
90.437 
76.999 
66.557 
58.213 


138 


BaF{[g] 


Phase il 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase mn fs 


GAS Ja 


_————= 


Jat 


BARIUM MONOFLUORIDE (GAS) 


S  -~(G-H298)/T H H-H298 G 
J/(K mol) lal kJ / mol 


246.212 246.212  -322.168 0.000 -—395.576 
246.427 246.213 -322.104 0.064 -—396.032 
256.599 247.592 -318.565 3.603 -—421.205 
264.674 250.229 -314.946 Vike 447 282 
271.357 263.209 -311.279 10.889 -474.094 
277.055 °256:219" ~©—307.583) 14.585. -=501:521 
282.018 259.140 -303.865 18303  -529.480 
286.416 261.931 -300.132 22.036 -557.906 
290.363 264580 -296.386 25.782  -586.748 
293.943 267.089 -292.629 29.539 -615.966 
297.220 269.466 -288.863 33.305 -645.527 
300.241 ZAG 2001000 nor 0 2 
303.043 273.857 -281.308 40.860 -705.568 
305.657 275.891 -277.519 44649 -—736.004 
308.106 277.828  -273.725 48.443 —-—766.694 
SONI IAMS RS = SIC) YPN SHA (oy) 
312.591 281.446 -266.108 56.060 -828.772 
314.658 283.141 —262.285 59.883  -—860.135 
316.625 284.766 -258450 63.718 -—891.700 
318.503 286.328  -254600 67.568  -923.457 
320.302 287.832 -250.735 71.433 -955.398 
322.028 289.281 =246:851 ~ 75:317  " =967.5h0 
323.689 290.681 — 242.947 79.221 -—1019.801 
325.292 292.033  -239.020 83.148 —-—1052.251 
326.842 293.342 -235.069 87.099 -1084.858 
328.344 294.611 SPSL)! SOAS = —S 1 rAfenitts} 
329.801 299;842  *=227-082) © "95.066" ——1150'525 
33219) 2972037 = 22310425) 991126" = 11 83:577 
332.600 298.200 -218.969 103.199 -1216.768 


AH; AG; 
-322.168 -—346.735 
—322.185 -346.887 
—323.240 -354.975 
—325.108 -—362.715 
—328.005 -369.971 
— 329.901 — 376.824 
—332.200  -383.371 
— 334.382 -—389.635 
—336.544  -395.659 
—346.644 -400.697 
—348.887 -—405.512 
— 351.061 —410.142 
—353.220 -—414.606 
—355.378 —418.915 
-—357.537 —423.080 
—359.693  —427.111 
-361.845 -431.015 
— 363.991 — 434.799 
— 366.131 — 438.470 
— 368.261 — 442.035 
-511.547  -443.612 
-—512.974 -—440.493 
-514.622  -—437.307 
-516.500  -434.048 
—518.617 -—430.709 
-—520.974  -—427.284 
—523.574  —-—423.767 
—526.411 — 420.153 
—529.481 — 416.438 


156.325 


log Ky 


175.324 


Phase 


SOL-A 


SOL-B 


SOL-C 


LIQ 


T 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1240.00 


1240.00 
1300.00 
1400.00 
1480.00 


1480.00 
1500.00 
1600.00 
1641.00 


1641.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2543.00 


References 


Phase 


SOL-A 
SOL-B 
SOL-C 
LIQ 


H/S 


Jat 
Jat 
Jal 
Jal 


————= 


Cp 


72.22) 
72.285 
75.942 
78.447 
80.335 
82.382 
84.935 
88.701 
94.558 
104.182 
130.541 
141.084 


151.837 
137.654 
114.014 

95.102 


107.654 
107.654 
107.654 
107.654 


99.826 
99.826 
99.826 
99.826 
99.826 
99.826 
99.826 
99.826 
99.826 
99.826 
99.826 


Cp 


Jat 
Jal 
Jat 
Jal 


BARIUM FLUORIDE 


S —(G-H298)/T 


J/(K mol) 


96.399 
96.846 
118.158 
135.393 
149.865 
162.397 
173.551 
183.760 
193.376 
202.810 
213.005 
217.457 
0.000 
217.457 
224.299 
233.635 
239.451 
1.807 
241.257 
242.702 
249.650 
252.374 
14.235 
266.609 
270.135 
275.841 
281.238 
286.358 
20229 
295.873 
300.310 
304.559 
308.634 
310.336 


Remarks 


Jat 


AG; 


H H—-H298 G AH; 
ee kJ / mol 
96.399 -1208.758 0.000 -1237.499 -—1208.758 
96.401 -1208.624 0.134 -1237.678 -—1208.734 
99.281 -1201.207 7.551 ~=1248.471 -1207.518 
104.835 -1193.479 15.279 -1261.175 -—1206.958 
111.166 -1185.538 23.220 -1275.457 -1207.318 
117.609 -1177.406 31.352 -1291.084 -1206.553 
123.916 -1169.050 39.708 -1307.891 -—1206.017 
130.005 -1160.379 48.379 -1325.763 -—1205.085 
135.865 -1151.247 57.511  -1344.623 -—1203.701 
141.522 -1141.342 67.416 -1364.432 -—1209.506 
147.044 -1129.605 79.153 -1385.211 -—1205.643 
149.243 -1124.173 84.585 -1393.820 —1203.343 
0.000 
149.243 -1124.173 84.585 -1393.820 -—1203.343 
152.553 -1115.488 93.270 -1407.077 -1199.347 
158.026 -1102.905 105.853 -1429.994 -1194.585 
162.276 -1094.540 114.218 -1448.927 -—1192.488 
2.674 
162.276 -1091.866 116.892 -1448.927 -1189.814 
163.3389 -1089.713 119.045 -1453.767 -—1189.229 
168.519 -1078.948 129.810 -1478.388 -—1186.312 
170.580 -1074.534 134.224 -1488.680 -1185.119 
23.359 
170.580 -1051.175 157.583 -1488.680 -—1161.760 
173.974 -1045.285 163.473 -1504.514 -1160.509 
179.477 -1035.303 173.455 -1531.816 -—1158.398 
184.692 -1025.320 183.438 -1559.672 —1156.296 
189.648 -1015.337 193.421 -1588.054 -—1154.205 
194.370 -1005.355 203.403 -1616.936 -—1152.122 
198.879  -995.372 213.386 -1646.292 -—1291.217 
203.194 -985.389 223.369 -1676.103 -1288.474 
207.329 -975.407 233.351 -1706.348 -—1285.977 
211.301 —965.424 243.334 -1737.009 —1283.738 
212.961  -961.132 247.626 -1750.317 -—1282.856 


BPT= 2543., L= 285.4 kJ 


—1158.427 
—1158.114 
—1141.432 
—1124.995 
-—1108.573 
— 1092.183 
—1075.879 
— 1059.663 
—1043.574 
— 1026.889 
—1010.437 
— 1003.967 


— 1003.967 
—994.419 
— 978.849 
— 966.587 


— 966.587 
— 963.574 
— 948.626 
— 942.550 


— 942.550 
— 934.691 
— 921.469 
— 908.363 
— 895.368 
— 882.478 
— 867.801 
— 848.617 
— 829.547 
— 810.576 
— 802.445 


139 


BaF2 


log Ky 
[ = 


202.952 
201.646 
149.056 
veo 
96.510 
81.500 
70.248 
61.501 
54.511 
48.763 
43.983 
42.292 


42.292 
39.956 
36.521 
34.114 


34.114 
33.555 
30.969 
30.002 


30.002 
28.720 
26.740 
24.973 
23.385 
21.950 
20.604 
19.273 
18.055 
16.936 
16.483 


] 


140 


BaF2{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nt PS 


GAS Jal 


—— 


Jat 


BARIUM FLUORIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) I kJ / mol 
301.274 301.274 -803.746 0.000 -—893.571 
301.607 301.275  -803.646 0.100  -894.128 
317.359 303.411 —798.167 5.579  -925.110 
329.861 307.494 -792.562 11.184 -957.493 
340.201 312.108 -786.890 16.856 -991.011 
349.006 316.766 -781.178 22.568 -—1025.482 
356.668 321.285 -775.440 28306 -1060.774 
363.448 325.601 -769.683 34.063 -1096.787 
369.526 329.694 -763.915 39.831 -1133.440 
375.033 333.570 -758.137 45.609 -1170.673 
380.066 337.238 -752.352 51.394 -1208.431 
384.701 340.7138 -746.561 57.185 -1246.673 
388.995 344.010 -740.767 62.979 -1285.360 
392.995 347.144 -734969 68.777 -1324.462 
396.739 350.128 -729.168 74.578 -1363.951 
400.257 352.974 -723.365 80.381 -1403.802 
403.575 355.694 -717.560 86.186 -1443.995 
406.715 358.298 -711.753 91.993 -1484.511 
409.694 360.794 -705.945 97.801 -1525.333 
412.528 363.190 -700.136 103.610 -1566.445 
415.231 365.495 -694.326 109.420 -1607.834 
417.814 367.714  -688.515 115.231 -—1649.488 
420.288 369.853  -682.703 121.043 -1691.394 
422.660 371.918 -676.891 126.855 -1733.542 
424.940 373.914 -671.078 132.668 -1775.922 
427.134 375.845 -665.265 138.481 -1818.527 
429.248 377.715 -659.451 144.295 -1861.347 
431.289 379.527 -653.637 150.109 -1904.374 
433.260 381.285  -647.823 155.923 -1947.602 


AH AG; 
-—803.746  -814.498 
-—803.756 -814.565 
-804.477 -818.072 
-806.042 -821.313 
=808.670 »—824.127 
—810.325  —826.581 
-812.406  -828.762 
—814.390  —830.686 
-816.369 -832.392 
—826.302  -833.129 
—828.389  —833.657 
—830.420 -834.014 
—832.447 —834.214 
—834.484 —834.270 
—836.532 -834.188 
- 838.589 -833.979 
—840.655 -—833.648 
—842.729 —-833.203 
—844.813 —832.647 
—846.904 -—831.988 
SSE. — 829.343 
-991.600  -822.001 
-—993.274 -814.592 
= J9 or 00mm — CU MLOG 
— 997.401 —799.542 
=999:870 —791-836 

-1002.613 -784.134 
—005:629555—776:278 
=11008:9115" = 768:315 


175.324 


log K; 
f = 


142.697 
141.828 
106.829 
85.802 
71.747 


. 61.680 


54.113 
48.212 
43.480 
39.562 
36.288 
33.511 
31.125 
29.052 
27.233 
25.625 
24.192 
22.906 
21.747 
20.695 
19.691 
18.668 
17.729 
16.864 
16.063 
15.320 
14.628 
13.982 
13.378 


] 


138.335 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mn FS 


GAS Tk1 


——= 


Pa3 


BARIUM MONOHYDRIDE (GAS) 


S  ~(G+H298)/T 


J/(K mol) 


219.008 
219.195 
228.075 
235.292 
241.412 
246.730 
251.434 
255.651 
259.475 
262.976 
266.209 
269.215 
272.030 
274.681 
277.192 
279.584 
281.874 
284.077 
286.207 


H H-H298 G 

Ll kJ / mol 
219.008 203.535 0.000 138.238 
219.009 203.591 0.056 137.832 
220.210 206.681 3.146 115.451 
222.526 209.918 6.383 92.272 
ae WAT 213.276 9.741 68.429 
227.884 PNA WIG 44.016 
230.540 2201250 9 65715 19.103 
233.099 223.831 20.296 —6.254 
235.549 227.461 23.926 —32.014 
237.885 PBs) ZA K00 —58.139 
240.113 234.851 31.316 — 84.600 
242.237 238.607 36:072 —111.373 
244.265 242.405 38.870 -138.437 
246.206 246.248 42.713 -165.773 
248.064 250.140 46.605  -193.368 
249.849 254.086 50.551  -221.208 
251.565 258.092 54.557 -249.282 
253.218 262.167 58.632 -277.580 
254.815 266.319 62.784 -306.095 


AH; AG; 
203.535 176.328 
203.512 176.160 
202.162 167.235 
200.132 158.719 
197.199 150.708 
195.364 143.097 
193.196 135.778 
191.198 128.723 
189.259 121.885 
179.410 116.008 
177.441 110.332 
175.562 104.817 
173.720 99.444 
171.900 94.202 
170.108 89.081 
168.349 84.071 
166.630 79.163 
164.960 74.349 
163.348 69.622 


141 


BaH{g] 


log Ky 
[ = 


—30,.892 
— 30.672 
— 21.839 
— 16.581 
— 13.120 
— 10.678 
— 8.865 
-7.471 
— 6.367 
—5.509 
— 4.803 
—4.212 
—3.710 
—3.280 
— 2.908 
—2.583 
SPAM 
— 2.044 
SEO 


142 


BaH2 


Phase alt 


LEN PY ee 


SOLS" 296.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
871.00 


SOE=2 871.00 
900.00 

1000.00 

1100.00 

1200.00 

1300.00 

1400.00 

1473.00 


LIQ 1473.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Int #/ S) 


SOL-1 Tk1 
SOL-2 Pa3 
LIQ Pa3 


S 


J/(K mol) 


62.999 
63.283 
76.914 
88.113 
97.774 
106.374 
114.198 
119.384 
6.437 
125.821 
128.147 
135.628 
142.395 
148.573 
154.256 
159.518 
163.127 
16.971 
180.099 
181.461 
186.301 
190.848 
195.135 
199.190 
203.036 


BARIUM HYDRIDE 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 

62.999 -190.079 0.000 -208.862 
62.999 -—189.994 0.085  —208.979 
64.839 -—185.249 4.830  -216.015 
68.405 —180.225 9.854  -224.282 
T2512) “174922 “15.157 ~ “=233.586 
76.746 -169.339 20.740 -243.801 
80.946 -163.477 26.602 -254.835 
83.869 -159.146 30.933  -263.129 

5.607 
83.869 -153.539 36.540 -263.129 
85.259 -151.480 38.599 -266.812 
89.928  -144.379 45.700 -280.007 
94.395. “=197.279. .52.8007 -=293.914 
98.656 -130.179 59.900 -308.467 
102.718 =-123.079 67.000 -—323.612 
106.589 -115.978 74.101 -—339.304 
109.302 -110.795 79.284 -351.081 
24.999 

109.302 -85.796 104.283 -351.081 
110.589 -83.771 106.308 -355.963 
115.171 -76.272 113.807 -374.353 
119.491 =—68.772 121.307  -393.213 
123.575 -61.272 128.807 -412.514 
127.449 -—53.772 136.307 -432.232 
131.133 -46.272 143.807 -452.345 


AH; AGy 
-190.079 -151.290 
-190.099 -151.049 
-191.248 -137.867 
-192.952 -124.341 
-195.405  -110.390 
=196.577 =96:132 
— 197.882 — 81.692 
— 198.580 —71.348 
- 192.973 -71.348 
—192,9511 —6/E299 
=192.921 — 53.340 
— 200.864 — 38.614 
— 200.987 — 23.859 
— 201.082 -9.094 
— 201.205 5.679 
— 201.322 16.469 
— 176.323 16.469 
— 176.264 20.002 
- 176.074 33.080 
= 17s SPs 46.148 
- 175.818 59.208 
= 1163). 10. 72.263 
SUAS TANS, 85.315 


139.343 


log K; 
[ = 


] 


264.231 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ALIS 


GAS Jal 


Jal 


S  -(G-H298)/T 


J/(K mol) 


278.722 
278.952 
289.689 
298.056 
304.915 
310.729 
315.776 
320.236 
324.232 
327.852 
331.162 
334.212 
337.039 
339.676 
342.146 
344.470 
346.664 
348.743 
350.719 
352.602 
354.400 
356.121 
357.772 
359.359 
360.886 
362.359 
363.781 
365.156 
366.487 


BARIUM MONOIODIDE (GAS) 


H H-H298 G 

i kJ / mol 
978.722  =42.426 0,000 -125.527 
278.723 -42357 0.069 -126.043 
280.185 -38.624 3.802 -154.500 
282.953 -34.875 7.551  -183.903 
286.059 -31.112 11.314 -214.061 
289.179  -27.341 15.085  -244.851 
292.195  -23.561 18865  -276.182 
295.068 -19.775 22.651  -307.987 
297.788  -15.982 26.444 -340.214 
300.359 -12.183 30.243  -372.821 
302.790 ~8.379 34.047 -405.774 
305.091 -4.569 37.857 -439.044 
307.273 -0.754 41.672 -472.609 
309.347 3.068 45.494  -506.446 
311.320 6.895 49.321  -540.538 
313.202 10.728 53.154 -574.870 
315.001 14.567 56.993  -609.428 
316.723 18.413 60.839  -644.199 
318.374 22.265 64.691  -679.173 
319.959 26.123 68.549 -714.340 
321.484 29.989 72.415  -749.691 
322.953 33.861 76.287  -785.217 
324,369 37.740 80.166  -820.912 
325.737 41.627 84.053  -856.770 
327.060 45.522 87.948  -892.782 
328,340 49.424 91.850  -928.945 
329.581 53.334 95.760  -965.252 
330.784 57.252 99.678 -1001.700 
331.952 61.179 103.605 -1038.282 


AH AG; 
— 42.426 — 89.603 
— 42.459 — 89.896 
02.560)» — 1055136 
—76.686 = 115.937, 
—19:.627 <9 123,507 
=81.553' ~~ — 130.688 
—83.874 —137.549 
—86.069 —144.125 
-—88.237  -—150.460 
-98.340 —155.810 
~ 100.581 — 160.935 
02. /00n se 1052070 
-104.900 -170.651 
A O04 ore 
= 109s19n = l790 7511 
—111.333  -184.095 
—113.471 — 188.314 
—115.606 —192.413 
=117.738  — 196.401 
—119:869)  —2001281 
Aspley PAU TITAS) 
-—264.600 -—199.372 
260,270) =) = 196.00) 
= 200: 190mm 196009 
SPR e\se) S10 sy27/ 
—272.803  -187.411 
-—275.499  —184.200 
-278.456  -—180.888 
—281.670 -177.469 


143 


Ballg] 


log Ky 


144 


Bal2 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
984.00 


LIQ 984.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2337.00 


References 


Phase rl eS 


SOL Jal 
LIQ Jal 


——= 


Cp 


77.493 
77.530 
79.530 
81.530 
83.530 
85.530 
87.530 
89.530 
91.210 


112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 


Cp 


Jat 
Jal 


J/(K mol) 


165.143 
165.622 
188.200 
206.161 
221.203 
234.229 
245.781 
256.206 
264.268 

26.958 
291.227 
293.049 
303.816 
313.645 
322.687 
331.059 
338.853 
346.144 
352.993 
359.450 
365.558 
371.352 
376.864 
382.119 
387.141 


BARIUM IODIDE 
S —(G-H298)/T H H-H298 G 

iP kJ / mol 
165.142 -605.425 0.000 -654.662 
165.144 -605.282 0.143  -654.968 
168.209 -597.429 7.996 -—672.709 
174.063 -589.376 16.049 -692.456 
180.699  -581.123 24302 -713.844 
187.436 -572.670 32.755 -736.630 
194.020 -564.017 41.408 -760.641 
200.360 -555.164 50.261 —785.749 
205.475 -§647573 57.852 -807.613 

26.527 

205.475 -521.046 84379 -807.613 
206:862.) §=519:238! “S6:187— =—812.237 
215.194 -507.941 97.484 -842.139 
222.995  -496.645 108.780 -873.019 
230.320 -485.348 120.077 -904.841 
237.221 -474.051 131.374  -937.534 
243.739 -462.754 142671 -971.034 
249.914 -451.457 153.968 -1005.288 
255.778 -440.161 165.264 -1040.248 
261.360 -428.864 176.561 -1075.873 
266.685 -417.567 187.858 -1112.126 
271.775  —406.270 199.155 -1148.974 
276.649 -394.973 210.452 -1186.387 
281.324 -383.677 221.748 -1224.339 
285.817 -—372.380 233.045 -1262.803 
287.485 —368.200) 237.225-<=1277.161 


388.944 


Remarks 


Jal 


BPT= 2337., L= 183.6 kJ 


AH; AGy 
~605.425  -601.425 
~605.434  -601.400 
~622.207  -599.402 
-666.154 -589.478 
-666.479 -574.116 
-665.606 558.796 
~664.939 -543.582 
-663.958  -528.468 
-662.961 515.866 
-636.434 515.866 
~635.887  -513.910 
~640.389 -501.111 
-637.038  -488.597 
-633.624  -476.365 
-630.200  -464.396 
-626.781  -452.673 
-623.369  -441.177 
-619.963  -429.894 
-616.563 -418.812 
-613.168  -407.918 
-609.780 397.203 
~606.397  -386.658 
-~744.189  -374.387 
~740.140  -357.670 
~738.703  -351.528 


391.136 


log Ky 
[ = 


105.367 
104.713 
78.274 
61.582 
49.981 
41.698 
35.492 
30.671 
27.384 


27.384 
26.844 
23.796 
21.268 
19.141 
17.327 
15.763 
14.403 
13.209 
12.154 
11.214 
10.374 

9.618 

8.889 

8.123 

7.857 


] 


391.136 


Phase iF 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase HLS 


GAS Jal 


Jat 


S  ~(G-H298)/T 


J/(K mol) 


348.135 
348.490 
365.073 
377.986 
388.557 
397.504 
405.259 
412.103 
418.227 
423.768 
428.828 
433.483 
437.793 
441.806 
445.561 
449.087 
452.413 
455.558 
458.543 
461.381 
464.088 
466.675 
469.151 
471.527 
473.809 
476.005 
478.121 
480.163 
482.136 


BARIUM IODIDE (GAS) 


H H-H298 G 

] [ kJ / mol 
348.135 -302.922 0.000 -406.718 
348.136  -302.816 0.106 -407.363 
350.395 -—297.050 5.872 ——443.080 
354.669 -291.264 11.658 —-—480.257 
359.463 -285.466 17.456 -518.600 
364.274 -279.661 23.261 — 557.914 
368.923 -273.853 29.069 -598.061 
373.348 -268.043 - 34.879 -638.936 
377.5385 -262.230 40.692 -680.457 
381.491 —256.416 46506  -722.562 
385.228  -250.602 52.320 -765.195 
388.763 -244.786 58.136 -808.314 
392.113  -238.970 63.952 -851.880 
395.294 -233.153 69.769  -895.862 
398.319 -227.336 75.586  -940.233 
401.2038 -221.518 81.404 -984.967 
403.956 -215.701 87.221 -1030.044 
406.590  -209.883 93.039 -1075.444 
409.114 -204.065 98.857 -1121.150 
411.536 -198.246 104676 -—1167.147 
413.864  -192.428 110.494 -1213.422 
416.104 -186.609 116.313 -1259.961 
418.263 -180.790 122.132 -1306.753 
420.346 -174.971 127.951 -1353.788 
422.359 -169.152 133.770 -1401.055 
424.305  -163.333 139.589 -1448.547 
426.190 -157.514 145.408 -1496.254 
428.016 -151.695 151.227 -1544.168 
429.787 -145.876 157.046 -1592.284 


AH; AG; 
- 302.922 -—353.481 
-302.968  -—353.795 
-321.829 -369.773 
— 368.041 ~377.279 
-370.822 -378.871 
-372.598 -—380.080 
-374.776 -—381.002 
- 376.837 -—381.655 
-378.879 —382.081 
— 388.864  —381.534 
-390.995 -380.773 
-393.062 -379.837 
-395.118 -378.743 
-397.180 —377.501 
-399.248 -376.122 
— 401.321 —374.613 
-403.400  -372.982 
-—405.484 -—371.235 
- 407.574  -369.379 
-409.670 -367.417 
-—552.940  -363.471 
—554.369  —354.827 
-556.042  -346.117 
-557.969 —-337.331 
— 560.161 — 328.463 
-562.623 -319.506 
-565.358 -310.452 
-568.365 -—301.296 
-571.640 —292.032 
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BaMo0O4 BARIUM MOLYBDATE 297.265 
Phase aT) C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) ea kJ / mol Peas) 
SOL 298.15 114.673 138.001 138.001 -1548.080 0.000 -1589.225 -1548.080 -1439.761 252.240 
300.00 115.054 138.711 138.003 -1547.868 0.212 -1589.481 -—1548.072 -1439.089 250.568 
400.00 129.478 174.023 142.720 -1535.559 12.521 -1605.168 -1547.146 -1402.882 183.198 
500.00 iran 203.866 152.045 -1522.169 25.911 -1624.103 -1546.231 -1366.933 142.803 
600.00 143.514 229.511 162.869 -1508.095 39.985 -1645.802 -1545.920 -1331.103 115.883 
700.00 148.164 251.994 174.028 -1493.504 54.576 -1669.900 -1544.328 -1295.431 96.666 
800.00 152.201 272.047 185.050 -1478.482 69.598 -1696.120 -1542.914 -—1259.970 82.268 
900.00 155.882 290.189 195.740 -1463.076 85.004 -1724.246 -1541.177 -1224.702 71.080 
1000.00 159.342 306.793 206.026 -1447.313 100.767 -—1754.106 -1539.219 -—1189.642 62.141 
1100.00 162.657 322.137 915.893 -—1431.212 116.868 -—1785.562 -1545.004 -1154.019 54.800 
1200.00 165.873 336.428 995.349 -1414.785 133.295 -1818.499 -1542.738 -1118.573 48.690 
References 
Phase H/S Cp 
SOL Nb1 Kul 
Ba3N2 TRIBARIUM DINITRIDE 439.994 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Kg 
[K] J/(K mol) heli kJ / mol ] [ - ] 
SOL 298.15 117.179 152.298 152.298  -—363.171 0.000 -408.579 -363.171 — 295.622 51.792 
300.00 117.361 153.023 152.300 -362.954 0.217 —408.861 -363.164 -—295.202 51.399 
400.00 127.194 188.132 157.021 —350.726 12.445 -425.979 -362.815 —272.616 35.600 
500.00 137.026 217.571 166.260 -337.515 25.656 -446301 -363.961 — 249.980 26.115 
600.00 146.858 243.423 177.006 -323.321 39.850  -469.375 -367.231 — 226.880 19.752 
700.00 156.691 266.800 188.189  -308.144 55.027 -494.903 -366.548 — 203.553 15.189 
800.00 166.523 288.365 199.380 -—291.983 71.188 —522.675 -366.138 — 180.289 Wi) 2 
900.00 176.356 308.546 210.399 -274.839 88332 -552.530 -364.446 —157.144 9.120 
1000.00 182.004 327.548 221.175 -—256.798 106.373 —584.346 -361.847 — 134.247 7.012 
1100.00 182.004 344.895 231.647  -—238.598 124573 -617.982 -382.957 —109.314 5.191 
1200.00 182.004 360.731 241.753 -—220.397 142.774 -653.275 -380.538 — 84.543 3.680 
1300.00 182.004 375.300 251.473  -202.197 160.974  -690.086 -377.957 —59.980 2.410 
References 
Phase al / S Cy 


SOL 


Nb1/Ku1 


e 


261.337 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 


References 
Phase inl FS 


SOL Nb1 


== 


Cp 


151.381 
151.889 
174.982 
193.694 
210.682 
226.855 
242.594 
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BARIUM NITRATE Ba(NO3)2 


S  ~(G-H298)/T H H-H298 G AH; AG; log K; 
J/(K mol) en kJ / mol } oa 


213.802 213.802 -992.068 0.000 -1055.813 -992.068  -796.582 139.558 
214.740 213.805 -991.787 0.281 -1056.210 -992.056 -795.369 138.486 
261.767 220.061 -975.386 16.682 -1080.092 -990.472 -730.001 95.328 
302.870 232.596  -956.931 35.137 -1108.366 -987.940 -665.167 69.490 
339.703 247.428 -936.703 55.365 -1140.525 -985.001 — 600.872 52.311 
373.402 263.049 -914821 77.247 -1176.202 -979.743 -537.257 40.091 
404.725 278.823 -891.346 100.722 -1215.126 -973.602 -474.450 30.978 
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BaO BARIUM OXIDE 
Phase V C, S —(G—H298)/T H H-H298 G 
[K] ———— a MINTO) a kJ / mol 
SOL 298.15 47.278 70.417 70.417 — 553.543 0.000 — 574.538 
300.00 47.332 70.709 70.418 —553.455 0.088 —574.668 
400.00 49.898 84.695 72.307 — 548.588 4.955 — 582.466 
500.00 Dilenoo 96.042 75.954 — 543.499 10.044 —591.520 
600.00 Bye) 2258! 105.616 80.121 — 538.246 15.297 —601.616 
700.00 54.395 113.911 84.369 —532.863 20.680 -— 612.601 
800.00 55.406 121.242 88.528 — 527.372 26.171 — 624.366 
900.00 56.313 127.821 92.535 —521.785 31.758 — 636.824 
1000.00 57.153 133.798 96.367 —516.112 37.431 - 649.910 
1100.00 57.946 139.283 100.022 —510.356 43.187 — 663.568 
1200.00 58.706 144.358 103.508 —504.523 49.020 -—677.753 
1300.00 59.443 149.086 106.834 —498.616 54.927 — 692.428 
1400.00 60.161 153.518 110.012 — 492.636 60.907 —707.560 
1500.00 60.867 157.693 113.053 —486.584 66.959 -—723.123 
1600.00 61.561 161.643 115.968 -—480.463 73.080 — 739.091 
1700.00 62.248 165.396 118.766 -474.272 79.271 —755.445 
1800.00 62.928 168.973 121.456 -—468.013 85.530 -—772.165 
1900.00 63.603 172.394 124.048 —461.687 91.856 — 789.234 
2000.00 64.274 175.673 126.548 — 455.293 98.250 — 806.639 
2100.00 64.942 178.825 128.963 -—448.832 104.711 — 824.365 
2200.00 65.606 181.862 131.299 -—442.304 111.239 — 842.400 
2286.00 66.176 184.388 133.248 —436.638 116.905 — 858.149 
25.624 58.576 
LIQ 2286.00 66.944 210.012 133.248 —378.062 175.481 — 858.149 
2300.00 66.944 210.421 ets) 7 -377.125 176.418 —861.092 
2400.00 66.944 213.270 136.973 -370.4380 183.113 — 882.278 
2500.00 66.944 216.003 140.080 -—363.736 189.807 -—903.742 
2600.00 66.944 218.628 143.051 —357.041 196.502 —925.475 
2700.00 66.944 PPA NGS 145.897 —350.347 203.196 —947.464 
2800.00 66.944 223.589 148.628 —343.653 209.890 —969.702 
2900.00 66.944 225.938 151.254 —336.958 216.585 — 992.180 
3000.00 66.944 228.208 153.781 -—330.264 223.279 -1014.887 
References 
Phase H/S C, 
SOL Nb1 Jal 


LIQ Jat Jal 


AH; AGy 
-553.543 -525.346 
= 553.535 525.1711 
-553.140 -515.784 
-553.386 -506.435 
-554.540 -496.941 
-554.602 -487.344 
-554.993 -477.709 
=555.201 — 468.034 
-555.325 -458.342 
-—563.329  -447.872 
-563.415  -437.371 
-563.373 -426.868 
-563.258 -416.372 
-563.086 -405.886 
-562.856 -395.413 
-562.570 -384.956 
-—562.228 -374.518 
-—561.830 -364.100 
-561.375 -353.705 
-560.866  -343.333 
-701.469  -331.102 
-700.343 -316.646 
-641.767 -316.646 
-641.585  -314.656 
-—640.436 -300.467 
—639.546 -—286.321 
—638.926 -272.205 
— 638.581 — 258.108 
-—638.513 -244.018 
—638.722  -229.926 
-—639.203 -215.822 


153.326 


log Ky 
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169.326 BARIUM PEROXIDE BaO2 
Phase i} C, S —(G-H298)/T H H-H298 G AH; AG, log K; 
[K] [ — J/(K mol) - 1 == — kJ / mol — — =| {[ - ] 
SOL 298.15 67.344 93.094 93.094 — 634.294 0.000 —662.050 -634.294 — 582.276 102.012 
300.00 67.396 93.511 93.095 — 634.169 0.125 —6§62.223 -634.276 —581.953 101.327 
400.00 70.199 113.283 95.772 —627.290 7.004 —672.603 -633.354 —564.659 73.737 
500.00 73.002 129.249 100.920 —620.130 14.164 -—684.754 -633.059 — 547.538 57.201 
600.00 75.806 142.807 106.798 —612.689 21.605 -—698.373 -633.605 — 530.386 46.174 
700.00 78.609 154.703 112.809 —604.968 29.326 —713.260 -632.956 — 513.239 38.298 
800.00 81.412 165.382 118.724 —596.967 37.327 —729.273 -632.506 — 496.166 32.396 
900.00 84.216 175133 124.458 — 588.686 45.608 -—746.306  -631.722 —479.167 27.810 
1000.00 87.019 184.151 129.981 —580.124 54.170 —764.275 -—630.689 —462.270 24.147 
1100.00 89.822 192.577 135.293 —571.282 63.012 —783.116 -637.361 —444719 21.118 
References 
Phase H/S C, 
SOL Nb1/Ku1 6 
255.288 BARIUM DIALUMINIUM TETRAOXIDE BaAl204 
Phase i; C, > —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] I) tig kJ / mol ] [ - ] 
SOL 298.15 125.073 148.532 148.532 -2325.886 0.000 -—2370.171 —2325.886 -—2212.372 387.598 
300.00 125.624 149.307 148.534 -2325.654 0.232  -2370.446 -2325.905 -—2211.667 385.085 
400.00 145.743 188.571 153.751 -2311.958 13.928 -2387.386 -—2326.151 -—2173.522 283.833 
500.00 156.245 222.324 164.177 -2296.812 29.074 -2407.975 -2326.211 -—2135.367 223.080 
600.00 162.960 251.442 176.351 -2280.832 45.054 -2431.697 -2326.887 -—2097.137 182.572 
700.00 167.888 276.949 188.938 -—2264.279 61.607  -2458.143 -—2326.394  -2058.891 153.636 
800.00 171.864 299.634 201.383 -—2247.285 78.601 -—2486.993 -—2326.293 -—2020.685 131.937 
900.00 175.285 320.079 213.455 -—2229.924 95.962 -—2517.995 -—2326.211 -1982.489 115.061 
1000.00 178.362 338.708 225.062 -—2212.240 113.646 -2550.948 —2347.407 -1942.778 101.480 
1100.00 181.215 355.843 236.183 -—2194.259 131.627 -2585.687 -—2354.799  -—1901.571 90.298 
1200.00 183.914 371.728 246.824 -—2176.002 149.884 -2622.075 —2354.133 -1860.396 80.981 
1300.00 186.506 386.552 257.009 -—2157.480 168.406 -2659.997 -—2353.202 -1819.287 73.100 
1400.00 189.020 400.466 266.764 -—2138.703 187.183 -2699.355 -—2352.060 -—1778.259 66.348 
1500.00 191.475 413.591 276.119 -—2119.678 206.208  -2740.064 -—2350.725  -1737.318 60.499 
1600.00 193.887 426.026 285.103 -2100.410 225.476 -2782.050 -—2349.199 -1696.473 55.384 
1700.00 196.265 437.851 293.743  -—2080.902 244984 -2825.249 -—2347.483 -1655.729 50.874 
1800.00 198.616 449.136 302.065 -2061.158 264.728 -2869.603 -—2345.579 -1615.092 46.869 
1900.00 200.945 459.937 310.092 -2041.179 284.707 -2915.060 -—2343.488 -1574.565 43.288 
2000.00 203.258 470.303 317.845  -2020.969 304.917 -2961.576 -—2341.211 -1534.154 40.068 
2100.00 205.557 480.276 325.344 -2000.528 325.358 -3009.108 -—2338.749 -1493.861 37.158 
2103.00 205.626 480.569 325.565 -1999.911 325.975 -3010.549 -—2338.673 -1492.654 37.075 
References 
Phase H/S C, Remarks 
SOL Nb1,K7 5 K7 MPT= 2103. 


150 


Ba3Al206 


Phase 


SOL 


" 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2023.00 


References 


Phase 


SOL 


H/S 


Nb1,K7 


Cp 


215.600 
216.396 
245.456 
260.564 
270.179 
277.200 
282.840 
287.676 
292.013 
296.024 
299.813 
303.446 
306.965 
310.400 
313.771 
317.093 
320.376 
323.629 
326.857 
327.596 


Cp 


e 


TRIBARIUM DIALUMINIUM HEXAOXIDE 


S  ~(G-H298)/T H 


J/(K mol) 


301.248 
302.584 
369.353 
425.897 
474.307 
516.506 
553.901 
587.500 
618.037 
646.059 
671.981 
696.123 
718.740 
740.036 
760.176 
T19:299. 
797.516 
814.925 
831.608 
835.349 


Remarks 


K7 


H-H298 


G AH; 


AG; 


kJ / mol 


Val 


301.248 -3518.995 
301.252 -3518.595 
310.158 -3495.317 
327.806 -3469.949 
348.287 -3443.383 
369.368 -3415.999 
390.142 -3387.988 
410.235 -3359.457 
429.512 -—3330.469 
447.941 -—3301.065 
465.545 -3271.272 
482.363 -—3241.108 
498.448 -—3210.586 
513.851 =3179:718 
528.622 -3148.509 
542.810 -3116.965 
556.459 -—3085.091 
569.607 -—3052.891 
582.293 -—3020.366 
585.149 -3012.840 


MPT= 2023. 


0.000 
0.400 
23.678 
49.046 
75.612 
102.996 
131.007 
159.538 
188.526 
217.930 
247.723 
277.887 
308.409 
339.277 
370.486 
402.030 
433.904 
466.104 
498.629 
506.155 


—3608.812 —3518.995 
-—3609.371 —3519.004 
—3643.058 —3518.614 
—3682.898 —3519.122 
—3727.967 —3522.026 
-3777.553 —3521.591 
—3831.108 —3522.237 
—3888.207 —3522.574 
-3948.507 —3544.063 
-4011.730 —3567.550 
-4077.649 -—3567.186 
-—4146.067 —3566.345 
—4216.822 —3565.189 
—4289.771 —3563.769 
—4364.791 —3562.086 
—4441.773 -—3560.143 
—4520.621 —3557.942 
—4601.249 —3555.486 
—4683.581 -—3552.774 
—4702.751 —3552.115 


—3352.629 
— 3351 .597 
—3295.829 
—3240.120 
—3184.058 
—3127.786 
—3071.488 
—3015.120 
—2957.200 
— 2896.223 
—2835.205 
—2774.238 
—2713.349 
—2652.551 
—2591.856 
POS US: 
—2470.816 
—2410.486 
—2350.292 
— 2336.467 


561.940 


log K; 
[ = 


587.367 
583.565 
430.391 
338.493 
2TEAGK 
233.398 
200.548 
174.993 
154.468 
137.530 
123.413 
111.470 
101.236 
92.370 
84.615 
TTL 
71.701 
66.269 
61.383 
60.328 


| 


171.342 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
521.00 


SOL-B 521.00 
600.00 
681.15 


LIQ 681.15 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase alt S 


SOL-A Jai 
SOL-B Jal 
LIQ Jal 


SS 


C 


101.591 
101.837 
112.627 
118.666 
ASO 97, 


119.597 
22 s/aint 
125.948 


141.001 
141.001 
141.001 
141.001 
141.001 
141.001 
141.001 
141.001 
141.001 
141.001 
141.001 
141.001 
141.001 
141.001 
141.001 


Cp 


Jat 
Jat 
Jal 


BARIUM HYDROXIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) fq kJ / mol 


107.110 107.110 -946.300 0.000  -978.235 
107.740 107.112 -946.112 0.188 -978.434 
138.648 111.253 -935.342 10.958 — -990.801 
164.492 119.390  -923.749 22.551 -1005.995 
169.393 121.307 -921.247 25.053 -1009.501 
0.000 0.000 
169.393 121.307 -921.247 25.053 -1009.501 
186.497 128.786 -911.674 34.626 -1023.572 
202.260 136.616 -901.587 44.713 -1039.356 
24.570 16.736 
226.830 136.616  -884.851 61.449 -1039.356 
230.679 139.098  -882.193 64.107 -1043.668 
249.507 151.748  -868.093 78.207 -1067.699 
266.114 163.551 —853.993 92.307 -1093.496 
280.970 174.563 -839.893 106.407 -1120.863 
294.409 184.857 -825.793 120.507 -1149.643 
306.678 194.505  -811.693 134.607 -1179.706 
317.964 203.574  -797.593 148.707 -1210.946 
328.413 212122  -783.493 162.807  -1243.271 
338.141 220.203 -769.392 176.908 -1276.604 
347.241 227.862 -—755.292 191.008 -1310.878 
355.789 235.138  -741.192 205.108 -1346.034 
363.849 242.067  -727.092 219.208 -1382.020 
371.472 248679  -712.992 233.308 -1418.790 
378.705 255.001 —698.892 247.408 -1456.302 


Remarks 


Jal NDPT= 1325. 


aay 


Ba(OH)2 
AH; AG; log Ky 
[ = 

-—946.300 -859.499 150.581 
—946.272  -858.960 149.558 
-944.366 -830.130 108.404 
-942.560 -—801.792 83.763 
—942.273 —-795.886 79.794 
—942.273 -795.886 79.794 
-941.400 -773.749 67.361 
—939°383  -—751.207 57.607 
—922'647 ~~ —751.207 57.607 
-921.930 -746.472 55.702 
—918.333  —-721.654 47.119 
-914.705 -—697.286 40.469 
=911:138 —673:321 35.171 
-915.590 -648.941 30.816 
= iee2Oil — 624.847 27.199 
-908.940  -601.031 24.150 
-—905.676 -577.468 21.546 
—902.484  -554.137 19.297 
—899.360  -—531.016 17.336 
—896.304 -—508.088 15.612 
—893.312 -—485.339 14.084 
—890.383  —462.754 12.722 
—887.514 -440.322 11.500 


] 


152 


Ba(OH)2[g] BARIUM HYDROXIDE (GAS) 171.342 

Phase T C, S —(G—H298)/T H H-H298 G AH, AG; log K; 
[K] J/(K mol) Ih | kJ / mol ] [ - 

GAS 298.15 een 6) | Keks) 315.165 — 626.554 0.000 -720.520 -626.554 — 601.784 105.430 
300.00 77.401 315.643 315.166 — 626.411 0.143 -—721.104 -626.571 — 601.630 104.753 
400.00 82.883 338.760 318.281 —618.362 8.192 -753.866 -—627.386 — 593.195 77.463 
500.00 85.764 357.593 324.319 -609.917 16.637 —788.714 -628.728 — 584.511 61.063 
600.00 87.622 373.404 331.218  -—601.242 25.312 —825.285 -630.969 —575.462 50.098 
700.00 88.995 387.018 338.239 -592.409 34.145 -—863.321 -632.145 — 566.125 42.245 
800.00 90.111 398.977 345.099 -—583.452 43.102 -—902.633 -633.692 — 556.589 36.342 
900.00 91.227 409.654 351.689 -574.385 52.169 -—943.074 -635.097 — 546.864 31.739 
1000.00 92.347 419.324 357.977  -565.206 61.348 -—984.531 -636.451 — 536.989 28.049 
1100.00 93.438 428.177 363.962 —555.917 70.637 -1026.912 -645.714 — 526.210 24.988 
1200.00 94.483 436.353 369.658 —546.520 80.034 -1070.143 -647.089 —515.284 22.430 
1300.00 95.474 443.955 375.084 —587.022 89.532 -1114.163 -648.369 — 504.248 20.261 
1400.00 96.406 451.065 380.260 —527.428 99.126 -1158.918 -649.611 —493.115 18.398 
1500.00 97.278 457.746 385.205 —517.743 108.811 -1204.362 -650.834 — 481.894 16.781 
1600.00 98.087 464.050 389.938 —507.974 118.580 -1250.455 -652.042 — 470.592 15.363 
1700.00 98.832 470.020 394.475 —498.128 128.426 -1297.161 -653.239 — 459.215 14.110 
1800.00 99.513 475.688 398.830 —488.210 138.344 -1344.449 -654.430 —447.767 12.994 
1900.00 100.129 481.085 403.019 —478.227 148.327 -1392.289 -655.618 — 436.254 11.993 
2000.00 100.681 486.236 407.052 —468.186 158.368 -1440.657 -656.808 —424 677 11.091 

References 

Phase H/S$S C, 

GAS Jat Jal 

BaHfO3 BARIUM HAFNIUM TRIOXIDE 363.815 

Phase iT) Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) | i kJ / mol ] [ - 

SOL 298.15 108.305 122.173 122.173 -1832.174 0.000 -1868.600 -—1832.174  -1745.257 305.762 
300.00 108.570 122.844 122.175 -—1831.973 0.201 -1868.826 -1832.155 -1744.718 303.782 
400.00 118.350 155.591 126.573 -1820.567 11.607 -1882.803 -1830.805 -1715.768 224.056 
500.00 123.595 182.612 135.160 -1808.448 23.726 -1899.754 -1829.770 -1687.145 176.255 
600.00 127.056 205.469 145.022 -1795.906 36.268 -1919.187 -—1829.559 -1658.643 144.398 
700.00 129.675 225.259 155.103 -1783.064 49.110 -1940.746 -—1828.259 -1630.268 121.652 
800.00 131.844 242.720 164.985 -1769.986 62.188 -—1964.162 -1827.317 -1602.048 104.603 
900.00 1632753 258.361 174.506 -1756.704 75.470 -1989.229 -1826.229 -1573.953 91.350 
1000.00 135.499 272.545 183.612 -1743.241 88.933 -2015.786 -1825.096 -1545.983 80.754 
1100.00 137.139 285.537 192.295 -1729.608 102.566 -2043.699 -1831.878 -1517.360 72.053 
1200.00 138.707 297.538 200.572 -1715.815 116.359 -2072.860 -—1830.776  -1488.815 64.806 
1300.00 140.224 308.700 208.465 -1701.868 130.306 -2103.178 -1829.577 -1460.366 58.678 
1400.00 141.705 319.146 216.002 -1687.771 144.403 -2134.576 —1828.334 -1432.012 53.429 
1500.00 143.158 328.973 223.209 -1673.528 158.646 -2166.987 -1827.062 -1403.748 48.883 

References 

Phase H/S C; 


SOL Nb1/e 


] 


] 


213.411 


Phase I 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1878.00 


References 
Phase ats 


SOL Nb1 


Cp 


90.001 

90.343 
103.736 
112.012 
118.273 
123.583 
128.387 
132.895 
137.221 
141.427 
145.552 
149.619 
153.645 
157.640 
161.611 
165.565 
169.504 
172,569 


Nb1.e 


BARIUM METASILICATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) jee kJ / mol 


109.600 109.600 -1623.601 0.000 -1656.278 
110.158 109.602 -1623.434 0.167 -1656.481 
138.178 113.331 -1613.662 9.939 -1668.933 
162.270 120.769 -1602.850 20.751 -1683.985 
183.266 129.473 -1591.325 32.276 -1701.285 
201.905 138.513 -1579.227 44374 -1720.560 
218.725 147.505 -1566.625 56.976 -1741.605 
234.109 156.285 -1553.559 70.042 -1764.257 
248.336 164.787 -1540.052 83.549 -1788.388 
261.613 172.993 -1526.119 97.482 -1813.893 
274.096 180.903 -1511.769 111.832 -1840.684 
285.907 188.530 -1497.011 126.590 -1868.690 
297.143 195.890 -1481.847 141.754 -1897.847 
307.879 203.000 -1466.283 157.318 -1928.102 
318.180 209.879 -1450.320 173.281 -1959.408 
328.096 216.543  -1433.961 189.640 -1991.725 
337.671 223.008 -1417.207 206.394 -2025.016 
344.926 227.922 -1403.867 219.734 -2051.638 


Remarks 


S5 MPT= 1878. 


AHy AG; 
-—1623.601 -1540.311 
—1623.605 -1539.794 
—1623.399 -—1511.874 
-—1623.260 -1484.019 
-—1623.678 -1456.131 
—1622.728  -1428.285 
-—1621.854 -1400.565 
—1620.549 -1372.977 
—1618-911' =—1345:555 
—1624.902 -1317.543 
-—1622.719 -1289.694 
—1620.151 -1262.044 
-—1617.250 -1234.604 
—1614.031 -1207.382 
—1610.493 —1180.386 
Scene) — aes 
—1652.412 -1123.674 
—1648.730 -1100.839 


153 


BaSiO3 


log K; 
oe 


269.856 
268.102 
197.430 
155.034 
126.767 
106.580 
91.448 
79.686 
70.285 
62.565 
56.139 
50.710 
46.064 
42.045 
38.536 
35.433 
32.608 
30.619 


] 


154 


BaSi205 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase nl os 


SOL Nb1 


C 


134.213 
134.775 
157.082 
171.326 
182.397 
191.970 
200.744 
209.053 
217.074 
224.907 
232.612 
240.226 
247.774 
255.274 
262.737 
270.172 
277.584 


S 


J/(K mol) 


153.134 
153.966 
196.103 
232.771 
265.018 
293.867 
320.080 
344.208 
366.651 
387.709 
407.609 
426.529 
444.608 
461.959 
478.672 
494.824 
510.477 


BARIUM DISILICATE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
153.134 -2548.056 0.000  -2593.713 
153.137 -2547.807 0.249 -2593.997 
158.731 -2533.107 14.949 -2611.548 
169.956 -2516.648 31.408 -2633.034 
183.166 -2498.945 49.111 -2657.955 
196.955 -2480.218 67.838 -—2685.924 
210.731 -2460.577 87.479 -2716.641 
224.239 -2440.084 107.972 -2749.871 
237.371 -2418.776 129.280 -2785.427 
250.090 -2396.676 151.380 -2823.155 
262.395 -—2373.799 174.257 -—2862.930 
274.299 -2350.156 197.900 -2904.644 
285.823 -2325.756 222.300 -2948.208 
296.990 -2300.603 247.453 -2993.542 
307.826 -2274.702 273.354 -3040.578 
318.354 -2248.057 299.999 -3089.257 
328.595 -2220.669 327.387 -3139.526 


AHy AG 
—2548.056 -2410.970 
—2548.069 -2410.119 
—2548.029 -2364.111 
-—2547.581 -—2318.186 
-—2547.357 -—2272.323 
—2545.481 -2226.632 
-—2543.414 -2181.218 
—2540.648 -—2136.101 
—2537.281 -—2091.327 
—2541.268 -2046.151 
—2536.807 -2001.332 
—2531.680 —1956.912 
=2525.939 =1912.911 
—2519.597 -—1869.341 
—2512.654 -—1826.213 
—2605.463 -1782.645 
—2596.863 -1734.489 


273.495 


log Ky 
[ ea 


422.392 
419.639 
308.721 
242.179 
197.823 
166.153 
142.419 
123.976 
109.240 
97.164 
87.116 
78.630 
71.372 
65.096 
59.620 
54.774 
50.334 


] 


366.737 


Phase If 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2033.00 


References 
Phase In PS 


SOL Nb1 


[_—— 


Cp 


134.886 
135.352 
153.219 
163.799 
WALI 
177.869 
183.505 
188.722 
193.677 
198.463 
203.132 
207.720 
212.249 
216.734 
221.185 
225.611 
230.016 
234.405 
238.782 
240.224 


Cp 


Nb1,e 


BARIUM ORTHOSILICATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ileal | kJ / mol 


176.100 176.100 -—2287.799 0.000 -2340.303 
176.936 176.103 -2287.549 0.250 -2340.630 
218.601 181.662 -2273.024 14.775 -2360.464 
254.005 192.683 -2257.138 30.661 -2384.141 
284.580 205.509 -2240.357 47.442 -2411.104 
311.508 218.766 -2222.880 64.919 -2440.935 
335.633 231.892 -2204.807 82.992 -2473.313 
357.551 244.655 -—2186.193 101.606  -2507.988 
377.693 256.965 -2167.071 120.728 -2544.764 
396.378 268.800 -2147.463 140.336 -2583.479 
413.848 280.167 -2127.382 160.417 -2623.999 
430.288 291.088 -2106.839 180.960 -2666.214 
445.848 301.592 -2085.840 201.959 -2710.028 
460.645 311.706  -2064.391 223.408 -2755.358 
474.775 321.460 -2042.494 245.305  -2802.134 
488.317 330.879  -2020.155 267.644 -2850.294 
501.337 339.990 -1997.373 290.426 -2899.780 
513.891 348.814 -1974.152 313.647 -2950.545 
526.026 357.373 -1950.492 337.307 -3002.545 
529.946 360.142 -1942.589 345.210 -3019.968 


Remarks 


S5 MPT= 2033. 


155 


Ba2Si04 
AH; AG; log K; 
— [ a 

—2287.799 -2175.144 381.076 
—2287.799 -2174.445 378.605 
—2287.312 -2136.722 279.027 
—2287.4385  -2099.089 219.290 
—2289.003 -2061.277 179.450 
—2288.119 -2023.403 150.988 
—2287.656 -1985.616 129.647 
—2286.597 -1947.918 113.054 
—2285.143 -1910.362 99.787 
—2299.218 -1871.433 88.867 
—2297.223  -1832.627 79.772 
—2294.737 -1794.008 72.084 
—2291.866 -1755.596 65.502 
—2288.641 -1717.402 59.805 
—2285.061 -1679.434 54.828 
—2331.305 -1641.254 50.430 
—2326.792 -1600.791 46.454 
—2321.887 -1560.590 42.904 
—2316.589  -1520.657 BOWS 
—2314.755 -1507.539 38.734 


| 


156 


Ba2Si308 


Phase Ty 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase ais 


SOL Nb1 


Cp 


224.595 
225.500 
261.212 
283.738 
301.073 
315.958 
329.536 
342.355 
354.703 
366.742 
378.572 
390.253 
401.828 
413.323 
424.758 
436.146 
447.498 


Nb1,e 


J/(K mol) 


258.199 
PS) (aS)| 
329.860 
390.709 
444 024 
491.574 
534.662 
574.221 
610.935 
645.308 
677.727 
708.491 
737.836 
765.952 
792.992 
819.085 


DIBARIUM TRISILICATE 


AG; 


S —(G-H298)/T H H-H298 G AH 
lI kJ / mol 
258.199 -4184.799 0.000 -4261.781 —4184.799 
258.203 -—4184.383 0.416 -4262.260 -—4184.815 
267.542 -4159.872 24.927 -4291.816 —4184.530 
286.233 -4132.561 52.238 -4327.915 —4183.903 
308.180 -4103.292 81.507 -4369.707 -—4184.057 
331.042 -4072.427 112.372 -4416.529 -—4181.191 
353.843 -4040.144 144.655 -4467.873 -—4178.209 
376.161 -4006.544 178.255 -4523.344 -—4174.098 
397.824 -3971.688 213.111 -4582.623 —4169.052 
418.776 -3935.614 249.185 -4645.453 —4178.989 
439.017 -3898.347 286.452 -4711.619 -—4172.304 
458.572 -3859.905 324.894 -4780.943 —4164.570 
477.480 -3820.300 364.499 -4853.270 —4155.886 
495.780 -3779.542 405.257 -4928.469 -—4146.284 
513.516 -3737.637 447.162 -5006.425 -—4135.762 
530.728 -3694.592 490.207 -5087.036 -4274.851 
547.453 -3650.409 534.390 -5170.214 —4261.808 


844.336 


—3963.070 
—3961.694 
—3887.319 
—3813.102 
—3738.921 
—3664.962 
—3591.410 
—3518.294 
—3445.690 
—3372.098 
—3299.031 
—3226.565 
—3154.731 
—3083.549 
—3013.038 
—2941.873 
—2863.834 


486.906 


log Ks 
ce 


694.313 
689.792 
507.632 
398.352 
325.502 
273.483 
234.495 
204.196 
179.984 
160.128 
143.603 
129.645 
117.704 
107.379 

98.366 

90.393 

83.106 


] 


toy 


233.205 BARIUM TITANIUM TRIOXIDE BaTiO3 


Phase -T Ge S  ~(G-+H298)/T H H-H298 G AH; AG; log K; 
i$ —sii(Kimol} leat kJ / mol : i Aw eeen 


SOL-3 298.15 102.467 107.901 107.901 -1659.797 0.000 -1691.968 -1659.797 -1572.440 275.485 
300.00 102.844 108.536 107.903 -1659.607 0.190 -1692.168 -—1659.787 -1571.898 273.692 
394.65 11-797 138.665 111.762 -1649.180 10.617  -1703.904 -1658.834 -1544.292 204.398 
0.509 0.201 
SOL-2 394.65 115.797 139.175 111.762 -1648.979 10.818 -1703.904 -1658.633 -1544.292 204.398 
400.00 116.279 140.737 112.140 -1648.358 11.439 -1704.653 -1658.571 -1542.742 201.461 
500.00 122.794 167.458 120.606 -1636.371 23.426 -1720.100 -1657.678 -1513.902 158.156 
600.00 126.585 190.208 130.359 -1623.888 35.909 -1738.012 -1657.546 -1485.163 17297295 
700.00 129.090 209.921 140.348 -1611.096 48.701 -1758.041 -1656.326 -1456.536 108.688 
800.00 130.910 227.283 150.152 -1598.092 61.705 -1779.918 -1655.513 -1428.052 93.242 
900.00 132.332 242.787 159.598 -1584.927 74870 -1803.436 -1654.628 -1399.671 81.235 
1000.00 133.506 256.792 168.629 -1571.634 88.163 -1828.426 -1653.789 -1371.389 71.634 
1100.00 134.518 269.565 177.233 -1558.232 101.565 -1854.753 -1660.961 -1342.419 63.746 
1200.00 135.420 281.309 185.423 -1544.734 115.063 -1882.305 -1664.342 -1313.368 57.169 
1300.00 136.244 292.181 193.222 -1531.150 128.647 -1910.986 -1663.194 -1284.167 51.598 
1400.00 137.013 302.306 200.656 -1517.487 142.310 -1940.716 -1662.059 -1255.054 46.827 
1500.00 137.739 311.784 = 207.752 += -1503.749 156.048 -1971.425 -1660.959  -1226.020 42.694 
1600.00 138.434 320696 214536 -1489.940 169.857 -2003.054 -1659.903 -1197.059 39.080 
1700.00 139.105 329.109 221.030 -1476.063 183.734  -2035.548 -1658.900 -1168.163 35.893 
1733.00 139.322 331.785 223.114 -1471.469 188.328 -2046.453 -1658.582 -1158.639 34.923 
0.000 0.000 
SOL-1 1733.00 134.934 331.785 223.114 -1471.469 188.328 -2046.453 -1658.582 -1158.639 34.923 
1800.00 134.934 336.904 227.255 -1462.428 197.369 -2068.855 -1658.266 -1139.317 33.062 
1889.00 134.934 343.416 232575 -1450.419 209.378 -2099.132 -1657.936 -1113.667 30.795 


References 

Phase nS Cp Remarks 

SOL-3 Nb1 Tk1,e Tk1 Tetragonal./TPTS. 
SOL-2 Tk1 e 


SOL-1 ) S Tk1 MPT= 1889. 


158 


Ba2Ti0O4 DIBARIUM TITANIUM TETRAOXIDE 386.532 

Phase al C; S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] (IK titel) I I kJ / mol ] [= 

SOL 298.15 152.634 196.602 196.602 -—2243.001 0.000 -2301.618 —2243.001 -2132.899 373.675 
300.00 ose isis) 197.548 196.605  -2242.718 0.283 -—2301.982 -—2242.977 -2132.216 Sialeeoe 
400.00 171.039 244.402 202.872  -—2226.389 16.612 -2324150 —2241.153 -2095.557 PUHOOe 
500.00 179.857 283.613 215.212 -2208.800 34.201 -—2350.607 -—2239.995 -2059.323 215.136 
600.00 185.098 316.903 229.457 -2190.533 52.468 -—2380.675 -—2240.486  -2023.151 U/Gmloit 
700.00 188.650 345.718 244.054 -2171.836 71.165 -—2413.839 -—2238.805 -1987.077 148.278 
800.00 191.302 371.089 258.379  -—2152.833 90.168 -—2449.705 -—2237.874 -1951.182 127.399 
900.00 193.431 393.748 972.184 -—2133.593 109.408 -2487.967 -2236.709 -1915.411 111.168 
1000.00 195.235 414.224 985.381 -2114.158 128.843 -—2528.382 -2235.526 -1879.777 98.189 
1100.00 196.826 432.908 297.955 -—2094.553 148.448 -—2570.752 -—2250.254 -1842.722 87.504 
1200.00 198.273 450.097 309.927 -2074.797 168.204 -—2614.913 -2253.297 -—1805.595 78.596 
1300.00 199.618 466.021 321.329 -—2054.902 188.099 -2660.729 -2251.704 -1768.351 71.053 
1400.00 200.889 480.861 332.200 -2034.876 208.125 -—2708.082 -—2250.071 -—1731.231 64.593 
1500.00 202.105 494.763 342.579 -2014.726 228.275 -—2756.870 -—2248.438 -—1694.228 58.998 
1600.00 203.280 507.844 352.504 -1994.456 248.545 -—2807.007 -—2246.813  -1657.334 54.106 
1700.00 204.423 520.202 362.008 -1974.071 268.930 -—2858.415 -—2245.206 -1620.540 49.793 
1800.00 205.540 531.918 371.125 -1953.573 289.428 -2911.026 —2243.625 -1583.841 45.962 
1900.00 206.638 543.061 379.883 -1932.964 310.037  -2964.779 -—2242.074  -1547.229 42.536 
2000.00 207.719 553.688 388.310 -1912.246 330.755 -3019.621 -—2254.690 -1510.253 39.444 
2100.00 208.787 563.848 396.429 -1891.420 351.581 -—3075.501 -—2253.109 -1473.069 36.641 
2133.00 209.137 567.106 399.044 -1884.524 358.477 -3094.162 -—2252.574 -1460.816 OORGIE: 

References 

Phase H/S Cy Remarks 

SOL Nb1 Ku1,Tk1 Tk1 MIPS Zils 

BaUO4 BARIUM URANATE 439.354 

Phase 1 C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] [ J/(K mol) ali kJ / mol ] [ - 

SOL 298.15 133.504 168.615 168.615 -1996.998 0.000  -—2047.271 -1996.998  -1891.337 331.354 
300.00 133.578 169.441 168.618 -1996.751 0.247 -2047.583 -1996.963 -1890.682 329.197 
400.00 137.603 208.421 173.905 -1983.192 13.806 -2066.560 -1995.201 -1855.533 242.308 
500.00 141.628 239.558 184.023 -1969.230 27.768  —2089.009 -1994.245 -1820.749 190.212 
600.00 145.653 265.736 195.516 -1954.866 42.132 -2114.308 -1994.362 -1786.046 155.489 
700.00 149.678 288.491 207.207 -—1940.100 56.898  -2142.043 -1993.556 -1751.400 130.691 
800.00 153.703 308.740 218.656 -—1924.930 72.068 -—2171.923 -1993.260 -1716.828 112.097 
900.00 Wey s 327.076 229.700 -1909.359 87.6389 -—2203.728 -1992.980 -1682.291 97.638 
1000.00 161.753 343.903 240.290 -1893.385 103.613 -—2237.288 -—1995.250 -1647.616 86.063 
1100.00 165.778 359.509 250.427 -1877.008 119.990 -2272.468 -—2006.704 -1611.900 76.543 

References 

Phase a fs C, 

SOL Nb1/Ku1 Ku1,Tk1 


] 


] 


276.549 


Phase ly 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl WS 


SOL Nb1 


——= 


Cp 


100.710 
101.030 
112.586 
118.407 
12107 
124.468 
126.397 
127.996 
129.390 
130.650 
131.819 
132.923 
133.981 
135.004 
136.001 
136.977 
137.938 
138.886 
139.824 


BARIUM ZIRCONIUM TRIOXIDE 


S —(G-H298)/T H H—-H298 G AH; 


AG; 


J/(K mol) ok kJ / mol 


124.683 124.683 -1779.455 0.000 -1816.629 —1779.455 
125.307 124.685 -1779.268 0.187 -1816.861 -—1779.449 
156.174 128.815 -1768.511 10.944 —1830.981 -1778.695 
181.984 136.942 -1756.934 22.521  -1847.926 -1778.136 
203.909 146.323 -1744.903 34.552 -1867.249 -1778.363 
222.908 155.937 -1732.575 46.880 -1888.611 -1777.500 
239.659 165.376 -1720.028 59.427 -1911.756 -1777.022 
254.642 174.476 -1707.306 72.149 -1936.484 -1776.447 
268.201 183.182 -1694.436 85.019 -1962.637 -1775.893 
280.593 191.482 -1681.433 98.022 -1990.085 —1783.329 
292.012 199.390 -1668.309 111.146 -2018.723 —1786.675 
302.607 206.927 -1655.071 124.384 -2048.460 -1785.756 
312.496 214.118 -1641.726 137.729  -2079.221 -1784.799 
321.775 220.989 -1628.276 151.179 -2110.939 -1783.834 
330.520 227.564 -1614.726 164.729 -2143.558 -1782.869 
338.795 233.866 -1601.077 178.378 -2177.027 -—1781.917 
346.651 239.916 -1587.331 192.124 -2211.303 -1780.989 
354.1385 245.732 -1573.490 205.965 -2246.345 -1780.097 
361.282 ~ 251.332 -1559.554 219.901 -—2282.119 —1779.250 


— 1694.684 
— 1694.158 
— 1665.829 
— 1637.691 
— 1609.585 
SOOO | 
— 1553.569 
SlOZO,Ova 
— 1497.837 
— 1469.289 
— 1440.534 
—1411.725 
— 1382.989 
— 1354.322 
— 1325.720 
= WAY 
— 1268.690 
— 1240.254 
—1211.863 


159 


BaZrO3 


log Ky 
[ = 


296.902 
294.979 
217.535 
171.088 
140.127 
118.015 
101.438 
88.548 
78.239 
69.771 
62.705 
56.724 
51.600 
47.162 
43.280 
39.857 
36.816 
34.097 
31.651 


] 


160 


BaS BARIUM SULFIDE 
Phase 2 C, S —(G—-H298)/T H H-H298 G 
[K] |S HHS te) lit kJ / mol 
SOL 298.15 49.444 78.241 78.241 -460.240 0.000 -483.567 
300.00 49.455 78.547 78.242 -—460.149 0.091  -483.713 
400.00 50.041 92.854 80.189 -455.174 5.066  —492.315 
500.00 50.626 104.083 83.884 -450.140 10.100  -502.182 
600.00 51.212 113.365 88.046 -445.048 15.192 -513.068 
700.00 51.798 121.304 92.244 —439.898 20.342 — 524.811 
800.00 52.384 128.259 96.320 -434.689 25.551 -537.296 
900.00 52.969 134.462 100.219 -429.421 30.819 -—550.437 
1000.00 53.555 140.074 103.929 -424.095 36.145  -564.169 
1100.00 54.141 145.205 107.451 -418.710 41.530 — 578.436 
1200.00 54.727 149.941 110.797 -413.267 46.973 — 593.197 
1300.00 55.312 154345 113.980 -407.765 52.475 -608.413 
1400.00 55.898 158.466 117.012  -402.204 58.036 -624.056 
1500.00 56.484 162.342 119.906 -396.585 63.655 -640.098 
1600.00 57.070 166.006 122.673 -390.908 69.332 -656.517 
1700.00 57.656 169.484 125.326 -385.171 75.069 -673.293 
1800.00 58.241 172.796 127.871 -379.376 80.864 -690.409 
1900.00 58.827. 175.960 130.320 —-373.523 86.717 —707.848 
2000.00 59.413 178.993 132.678 -367.611 92.629 -725.596 


References 
Phase ink eS Cp Remarks 


SOL Nb1 Nb1,e Mit MPT= 2500. 


AH; AG 
— 460.240 — 455.400 
— 460.243 — 455.370 
— 462.836 — 453.617 
— 465.511 —451.047 
— 468.822 — 447.840 
— 470.798 -—444.193 
— 473.163 — 440.233 
—528.193 — 434.827 
—528.770 —424.422 
— 537.231 — 413.194 
—537.781 — 401.892 
— 538.208 — 390.550 
— 538.565 -—379.178 
— 538.868 — 367.782 
—539.117 — 356.368 
— 539.312 — 344.940 
— 539.452 — 333.502 
— 539.538 — 322.058 
— 539.569 -—310.611 


169.393 


log K; 


161 


233.391 BARIUM SULFATE BaSO4 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] KOOL) | I kJ / mol ] [ - 

SOL-2 298.15 102.160 132.202 132.202  -1473.199 0.000 -1512.615 -1473.199 -1362.119 238.638 
300.00 102.647 132.835 132.204 -1473.010 0.189 -—1512.860 -1473.212 -1361.429 237.046 
400.00 119.793 165.067 136.482  -1461.765 11.484 -=1527.792 -1475.478 -1324.048 172.903 
500.00 127.729 192.749 145.040  -1449.345 23.854 -1545.719 —1476.884 -1286.060 134.354 
600.00 132.040 216.453 155.016 -1436.337 36.862  -1566.209 -1478.598 -1247.728 108.624 
700.00 134.639 237.018 165.295 -1422.993 50.206  -1588.905 -1478.890 -1209.233 90.234 
800.00 136.326 255.114 175.414 -—1409.439 63.760  -1613.530 -—1479.584 -1170.666 76.437 
900.00 137.483 271.242 185.182  -1395.745 77.454 -1639.863 -—1532.999 -1130.859 65.633 
1000.00 138.310 285.772 194.527 -1381.953 91.246 -1667.726 -—1532.083 -1086.229 56.739 
1100.00 138.923 298.985 203.431 -1368.090 105.109 -1696.973 -1539.035 -1040.926 49.429 
1200.00 139.388 311.094 211.906 -1354.173 119.026 -1727.486 -—1538.209 — 995.679 43.341 
1300.00 139.751 322.265 219.971 -1340.216 132.983 -1759.161 -—1537.347 —950.503 38.192 
1400.00 140.038 332.633 227.652 -1326.226 146.973 -1791.912 -—1536.501 — 905.394 33.781 
1423.00 140.096 334.915 229.367 -1323.004 150.195 -1799.589 -—1536.311 — 895.027 32.854 

7.057 10.042 

SOL-1 1423.00 139.746 341.972 229.367 -—1312.962 160.237 -1799.589 —1526.269 —895.027 32.854 
1500.00 139.746 349.337 235.339 -1302.202 170.997 -1826.207 -—1525.682 — 860.886 29.979 
1600.00 139.746 358.356 242.748 -1288.227 184.972 -1861.596 -—1524.968 —816.589 26.659 
1700.00 139.746 366.828 249.800 -1274.253 198.946 -1897.860 -—1524.308 —772.336 23.731 
1800.00 139.746 374.815 256.526 -1260.278 212.921 -1934.946 -—1523.701 —728.120 21.130 
1900.00 139.746 382.371 262.952 -1246.304 226.895 -1972.808 —1523.144 — 683.937 18.803 
1953.00 139.746 386.216 266.245 -1238.897 234.302 -1993.176 -—1522.870 — 660.531 17.666 

References 

Phase H/S Cy Remarks 

SOL-2 Nb1 Ku1,Tk1 

SOL-1 Tk1 e Tk1 MPT= 1953., L= 40.6 kJ 

393.364 2—BARIUM TIN Ba2Sn 

Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) I) Il kJ / mol ] [ - 

SOE 298.15 73.143 126.775 126.775 — 376.560 0.000 —414.358 -376.560 —361.875 63.399 
300.00 73.220 127.228 126.777 -— 376.425 0.135 -—414.593 -376.578 — 361.784 62.992 
400.00 77.404 148.865 129.699 — 368.893 7.667 —428.4389 -377.814 — 356.687 46.579 
500.00 81.588 166.587 135.354 — 360.944 15.616 —444.237 -380.450 —351.139 36.683 
600.00 85.772 181.832 141.858 —352.576 23.984 —461.675 -391.691 — 343.564 29.910 
700.00 89.956 195.368 148.553 — 343.789 SRLITA -—480.547 -393.399 — 335.417 25.029 
800.00 94.140 207.653 155.184 — 334.585 41.975 -—500.707 -395.467 — 326.990 21.350 
900.00 98.324 218.982 161.651 — 324.961 51.599 —522.046 -396.873 — 318.338 18.476 

References 

Phase H/S Cp 

SOL Ku1 e 


] 


] 


162 


BaTe BARIUM TELLURIDE 264.927 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] $= (KK mol) iL I kJ / mol ] ee 

SOL 298.15 45.172 97.906 97.906 -—313.800 0.000 -342.991 -313.800 -309.624 54.245 
300.00 45.187 98.185 97.906  -313.716 0.084  -343.172 -313.816 -309.598 53.906 
400.00 46.024 111.299 99.689 -—309.156 4644  -—353.676 -314.928 —308.041 40.226 
500.00 46.861 121.659 103.082  -304.512 9.288 —365.341 -316.996 -306.105 31.979 
600.00 47.698 130.277 106.916 -299.784 14.016 -377.950 -320.222 -303.633 26.434 
700.00 48.534 137.692 110.795  -294.972 18.828 -391.357 -322.575 -300.692 22.438 
800.00 49.371 144.228 114.574 -290.077 23.723 -405.459 -343.085 -295.491 19.294 
900.00 50.208 150.091 118.200  -285.098 28.702 -420.180 -345.963 -289.367 16.794 
1000.00 51.045 155.424 121.660  -280.0385 33.765 -435.460 -348.733 -282.929 14.779 
1100.00 51.882 160.329 124.955 -274.889 38.911 —451.250 -359.357  -275.450 13.080 
1200.00 52.718 164.879 128.095  -269.659 44.141 -467.514 -362.037  -267.703 IMe658 
1300.00 Beas 169.132 131.090 -264.345 49.455 -484.216 -364.564 -259.738 10.436 
1400.00 54.392 l7eatei 133.951 —258.948 54.852  -—501.331 -413.430 -249.092 9.294 
1500.00 55.229 176.912 136.690  -253.467 60.333 -518.835 -414.199 -237.326 8.264 

References 

Phase nl ds Gs 

SOL Mit e 

BaW04 BARIUM TUNGSTATE 385.175 

Phase VW C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] ae OKO I} A kJ / mol ] [ - 

SOE 298.15 133.824 154.808 154.808 -1703.001 0.000 -1749.157 -—1703.001 -1598.481 280.047 
300.00 133.888 155.636 154.811 -1702.753 0.248 -1749.444 -1702.959 -1597.832 278.207 
400.00 137.361 194.629 160.104 -1689.191 13.810 -1767.042 -1700.791 -1563.126 204.123 
500.00 140.833 225.653 170.213 -1675.281 27.720 -1788.108 -1699.320 -—1528.900 159.723 
600.00 144.306 251.637 181.676 -1661.024 41.977 -1812.006 -1698.767 -1494.873 130.140 
700.00 147.779 274.143 193.313 -1646.420 56.581 -1838.320 -1697.090 -1461.030 109.023 
800.00 SiR252 294.102 204.687 -—1631.468 71.533 -1866.750 -1695.671 -—1427.403 93.200 
900.00 154.724 312.118 215.639 -1616.170 86.831 -1897.076 -1693.963 -1393.968 80.904 
1000.00 158.197 328.599 226.122 -1600.524 102.477 -1929.123 -1692.042 -1360.737 71.078 
1100.00 161.670 343.840 236.139 -1584.530 118.471 -1962.754 -1697.851 -1326.940 63.011 
1200.00 165.142 358.056 245.713 -—1568.190 134.811 -1997.857 -—1695.577 -1293.319 56.297 
1300.00 168.615 BH4 12 254.874 -1551.502 151.499 -2034.337 -1693.000 -1259.900 50.623 


References 
Phase Wes Cy 


SOL Nb1/e e 


] 


9.012 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1560.00 


LIQ 1560.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2741.44 


References 


Phase inl os} 


SOL Ja2 
LIQ Ja2 


SS 


Cp 


16.449 
16.529 
19,957. 
21.984 
23.339 
24.420 
25.374 
26.221 
27.265 
28.300 
29.300 
30.295 
31.298 
32.292 
32.864 


28.791 
28.875 
29.086 
29.297 
29.508 
28) TONS) 
29.930 
30.141 
30.352 
30.562 
30.773 
30.984 
31.195 
31.282 


J/(K mol) 


9.440 

9.542 
14.809 
19.498 
23.632 
27.313 
30.638 
33.676 
36.493 
39.140 
41.646 
44.030 
46.312 
48.505 
49.783 

5.061 
54.844 
55.574 
57.331 
58.999 
60.589 
62.108 
63.563 
64.960 
66.305 
67.601 
68.853 
70.064 
71.237 


BERYLLIUM 
S —(G-H298)/T H H—-H298 G 

ll kJ / mol 

9.440 0.000 0.000 -2.815 
9.440 0.031 0.031 —2.832 
10.135 1.870 1.870 -—4.054 
11.549 3.975 3.975 —5.774 
13.225 6.244 6.244 -7.935 
14.980 8.634 8.634 — 10.486 
16.732 11.124 11:124 — 13.386 
18.449 13.705. 13:705 — 16.604 
20.114 16.379 16.379 —20.114 
21.724 19.157 19.157 — 23.897 
23.281 22.038 22.038 —27.937 
24.786 PAO PAS OHIT/ — 32.222 
26.243 28.097 28.097 — 36.740 
27.654 SH ZTE SH PA — 41.481 
28.481 33.2382 33.232 — 44.430 

7.895 

28.481 41.127 41.127 — 44.430 
29.149 42.280 42.280 — 46.638 
30.756 45.178 45.178 — 52.284 
32.279 48.097 48.097 —58.102 
SL 27 51,0375 51.037 — 64.082 
35.109 53.999 53.999 —70.217 
36.429 56.981 56.981 —76.501 
37.694 59.985 59.985 — 82.928 
38.909 63.009 63.009 — 89.491 
40.078 66.055 66.055 — 96.187 
41.204 69.122 69.122 -103.010 
42.291 72.210 72.210  -109.956 
43.341 TS SNE) TSH) STARZ 
43.767 76.613 76.613  -119.983 


71.713 


Remarks 


Ja2 


BPT= 2741.437, L= 291.572 kJ 


AHy AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
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164 


Beg] BERYLLIUM (GAS) 

Phase —-‘T Ge S  -(G-H298)/T H H-H298 G 
i = (karo) ie kJ / mol 

GAS 298.15 20.786 136.274 136.274 324.000 0.000 283.370 
300.00 20.786 136.403 136.274 324.038 0.038 283.118 
400.00 20.786 142.382 137.090 326.117 2117 269.164 
500.00 20.786 147.021 138.629 328.196 4.196 254.685 
600.00 20.786 150.810 140.353 330.274 6.274 239.788 
700.00 20.786 154.015 142.082 332.353 8353 224.543 
00.00 20.786 156.790 143.751 334.432 10.432 208.999 
900.00 20.786 159.238 145.338 336.510 12510 193.196 
1000.00 20.786 161.428 146840 338589 14589 177.160 
1100.00 20.786 163.410 148.257 340.667 16667 160.917 
1200.00 20.786 165.218 149.597 342.746 18746 144.484 
1300.00 20.786 166.882 150.863 344.825 20825 127.878 
1400.00 20.786 168.422 152.063 346.903 22903 111.112 
1500.00 20.786 169.857 153.202 348.982 24.982 94,197 
1600.00 20.786 171.198 154.285 351.060 27.060 77.144 
1700.00 20.786 172.458 155.318 353.139 29.139 59,960 
1800.00 20.786 173.646 156.303 355.218 31.218 42.654 
4900.00 20.786 174.770 157.246 357.296 33.296 25,233 
2000.00 20.788 175.837 158.149 359.375 35.375 7.702 
2100.00 20.785 176.851 159.016 361.454 37.454 ~9.933 
2200.00 20.787 +«177.818 159.848 363.532 39.532 -27.666 
2300.00 20.795 178.742 160.650 365.612 41.612  -45.495 
2400.00 20.808 179.627 161.422 367.692 43.692 -63.413 
2500.00 20.827 180.477 162.168 369.773 45.773 -81.419 
2600.00 20.850 181.294 162.888 371.857 47.857 -99.508 
2700.00 20.879 182.082 163.584 373.944 49.944 -117.677 
2800.00 20.913 182842 164.258 376.033 52.033 -135.923 
2900.00 20.952 183.576 164.912 378126 54.126 -154.244 
3000.00 20.997 184.287 165.546 380.224 56.224 -172.638 


References 
Phase ns Cp 


GAS Ja2 Jal 


AH AG; 
324.000 286.184 
324.008 285.950 
324.248 273.218 
324.221 260.460 
324.030 247.723 
323.719 235.028 
323.307 222.385 
322.805 209.799 
322.210 197.274 
321.510 184.813 
320.708 172.421 
319.807 160.100 
318.806 147.851 
317.705 135.678 
308.781 123.782 
307.961 112.244 
307.121 100.756 
306.259 89.315 
305.377 PMR US, 
304.473 66.568 
303.548 55.261 
302.602 43.997 
301.637 32.774 
300.652 21.591 
299.648 10.448 
298.625 — 0.655 

0.000 0.000 
0.000 0.000 
0.000 0.000 
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304.875 BERYLLIUM ARSENATE Be3(AsO4)2 
Phase il} Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J (K mol) [ kJ / mol —| [ - ] 
SOL 298.15 232.517 207.275 207.275 -2738.051 0.000 -2799.850 —2738.051 -2525.457 442.450 
300.00 233.444 208.717 207.280 -2737.620 0.431 -2800.235 -—2738.020 -2524.138 439.491 
400.00 267.729 28.e Ii 216.926 -2712.351 25.700 -—2824.822 -—2735.166 -2453.220 320.358 
500.00 286.227 343.073 236.127 -2684.578 53.473 -2856.115 -2731.078 -2383.191 248.970 
600.00 298.512 396.406 258.500 -2655.307 82.744 -2893.151 -2726.499 -2314.039 201.455 
700.00 307.863 443.150 281.608 -2624.972 113.079  -2935.177 -2721.705 -2245.673 167.574 
800.00 315.650 484.781 304.450 -2593.786 144.265 -2981.611 -2716.803 -2178.002 142.209 
900.00 322.528 522.363 326.608 -2561.872 176.179 -3031.998 -2711.817 -2110.950 122.516 
1000.00 328.841 556.676 347.924 -—2529.299 208.752  -3085.975 -—2706.734 -2044.459 106.792 
1100.00 334.786 988.299 368.357 -2496.115 241.936 -3143.244 -2701.597 -1978.480 93.950 
1200.00 340.479 617.675 387.924 -2462.350 275.701 -3203.560 -2696.570 -1912.966 83.269 
1300.00 345.996 645.146 406.665 -2428.025 310.026 -3266.716 —2691.991 -1847.856 74.248 
1331.00 347.678 653.320 412.315 -2417.273 320.778 -3286.842 -2690.738 -1827.741 71.729 
References 
Phase H/S Cp 
SOL G1 G1 
88.916 BERYLLIUM MONOBROMIDE (GAS) BeBr{g] 
Phase ih C, S —(G—H298)/T H H—-H298 G AH; AG log K; 
[K] [ J/(K mol) [ kJ / mol ] | 
GAS 298.15 SB BABS) 22 eas 120.081 0.000 51.937 120.081 77.442  -13.568 
300.00 32.632 228.758 228.556 120.141 0.060 51.514 120.041 77.178 —=13.438 
400.00 34.214 238.376 229.857 123.489 3.408 28.138 104.308 66.100 -—8.632 
500.00 35.248 246.130 232.361 126.965 6.884 3.900 103.834 56.601 —§.913 
600.00 35.922 262.620 235.212 130.526 10.445 — 21.046 103.266 47.207 —4.110 
700.00 36.385 258.195 238.106 134.143 14.062 — 46.593 102.625 37.913 —2.829 
800.00 36.719 263.076 240.929 WS TG TANE —72.662 101.917 28.716 =1.875 
900.00 36.971 267.416 243.635 141.484 21.403 =99.1911 101.143 19.612 —1.138 
1000.00 37.169 271.322 © 246.212 145.191 26.110 —126.131 100.293 10.598 —0.554 
1100.00 37.329 274.872 248.658 148.917 28.836  -—153.443 99.353 1.673 —0.079 
1200.00 CAA dee Galle Ou O09 60 152.656 32.575 —181.095 98.323 -7.163 0.312 
1300.00 37.579 281.130) 258.185 156.409 36.328 —209.060 97.203 — 15.908 0.639 
1400.00 37.681 283.918 255.282 160.172 40.091 — 237.314 95.991 — 24.564 0.917 
1500.00 STI, AsKoyIey21 257.279 163.944 43.863  -—265.838 94.685 — 33.130 1.154 
1600.00 37.854 288.962 259.184 167.726 47.645 -—294.613 85.562 — 41.406 1.352 
1700.00 37.931 291.259 261.004 171.515 51.4384 —323.625 84.549 — 49.310 Oil 
1800.00 38.002 293.429 262.745 17/5531 2ae 00.201 — 352.861 83.520 Soy /S) 1.659 
1900.00 38.069 295.486 264.415 179.115 59.034  —382.307 82.475 — 64.942 1.785 
2000.00 38.132 297.440 266.018 182.925 62.844 -411.954 81.412 -—72.673 1.898 
References 
Phase As Cy 
GAS Ja Jat 
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] 


BeBr2 BERYLLIUM BROMIDE 168.820 
Phase tt C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (SS ——_ JK vl) if I kJ / mol [ - 
SOE 298.15 66.063 100.416 100.416 — 355.640 0.000 —385.579 -355.640 — 337.383 59.108 
300.00 66.107 100.825 100.417 — 355.518 0.122 —385.765 -355.688 — 337.270 58.724 
400.00 70.636 120.416 103.057 — 348.696 6.944 —396.863 -385.188 — 324.992 42.440 
500.00 74.787 136.651 108.197 —341.413 14.227 —409.739 -383.702 —310.112 32.397 
600.00 77.642 Ooo 114.126 — 333.783 21.857 —424116 -—382.060 — 295.546 25.730 
700.00 79.687 162.684 120.215 — 325.912 29.728 —439.791 -380.313 — 281.263 20.988 
781.00 81.043 171.484 125.083 —319.401 36.239 —453.330 -378.847 — 269.883 18.050 
12.589 9.832 
LIQ 781.00 112.968 184.073 125.083 — 309.569 46.071 —453.330 -369.015 — 269.883 18.050 
800.00 112.968 186.788 126.517 — 307.423 48.217 —456.853 -368.062 — 267.483 17.465 
900.00 112.968 200.094 133.967 — 296.126 59.514 —476.210 -363.104 — 255.210 14.812 
1000.00 112.968 211.996 141.185 — 284.829 70.811 —496.825 -358.246 — 243.483 Wa ike: 
References 
Phase nl # Ss C, Remarks 
SOL Jat Jat Jal NSPii=e752s 
LIQ Jat Jat 
BeBr2[g| BERYLLIUM BROMIDE (GAS) 168.820 
Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log Ks 
[K] [ J/(K mol) 1h kJ / mol ] [ - 
GAS 298.15 53.319 273.743 273.743 — 229.283 0.000 -—310.899 -—229.283 — 262.704 46.025 
300.00 53.366 274.073 273.744 — 229.184 0.099 —311.406 -229.355 — 262.911 ANSE TAILLE 
400.00 oy TASi7/ 289.768 275.867 — 223.723 5.560 —339.630 -260.214 — 267.759 34.966 
500.00 57.526 302.417 279.953 —218.051 ileeoe —369.260 -—260.340 — 269.632 28.168 
600.00 58.692 Br SHOV|'S) 284.604 — 212.236 17.047 -—400.045 -260.513 —271.475 23.634 
700.00 59.495 322.126 289.329 — 206.325 22.958 — 431.813 -260.726 -— 273.286 20.393 
800.00 60.067 330.110 293.938 — 200.345 28.938 —464.433 -260.985 — 275.063 17.960 
900.00 60.490 Bom 298.359 -— 194.316 34.967 -—497.806 -261.294 — 276.805 16.065 
1000.00 60.812 343.601 302.569 — 188.250 41.033 -—531.852 -261.668 — 278.509 14.548 
1100.00 61.061 349.410 306.567 — 182.156 47.127 —566.507 -—262.125 — 280.172 13.304 
1200.00 61.259 354.731 310.362 — 176.040 53.243 —601.717 -262.669 — 281.789 12.266 
1300.00 61.418 359.641 313.966 — 169.906 59.377 —637.439 -—263.300 — 283.357 11.385 
1400.00 61.546 364.198 317.394 — 163.757 65.526 —673.634 -—264.022 — 284.874 10.629 
1500.00 61.651 368.448 320.657 — 157.597 71.686 -710.269 -—264.839 — 286.335 9.971 
1600.00 61.736 372.429 323.770 — 151.428 77.855 -747.315 -273.475 — 287.539 9.387 
1700.00 61.805 376.174 326.743 — 145.251 84.032 -—784.747 -—274.004 — 288.402 8.862 
1800.00 61.860 379.708 329.589 — 139.067 90.216 —822.542 -274.553 — 289.233 8.393 
1900.00 61.903 383.054 Boe ai — 132.879 96.404 -—860.682 -275.123 — 290.033 7.974 
2000.00 61.936 386.230 334.932 —126.687 102.596 —899.148 -275.715 - 290.802 7.595 
References 
Phase H/S Gi 
GAS Jat Jal 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 


LIQ 2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase al LS 


SOL Al 
LIQ Ku 


DIBERYLLIUM CARBIDE 


S  -(G-H298)/T 


J /(K mol) 


16.318 
16.585 
29.336 
39.705 
48.568 
56.391 
63.454 
69.936 
75.960 
81.613 
86.959 
92.049 
96.919 
101.601 
106.118 
110.492 
114.737 
118.868 
122.897 
126.833 
130.686 
134.462 
138.169 
31.380 
169.549 
173.306 
176.916 
180.390 
183.738 
186.968 
190.089 


H H-H298 G 
ef kJ / mol 
16.318 -116.985 0.000 -121.850 
16.318 -116.905 0.080 -121.881 
18.042 -112.468 4.517 124.202 
21.369 -107.817 9.168  -127.669 
25.180  -102.952 14.033  -132.093 
29.091 ~| =97:874. 49411 34187.348 
32.951 -92583 24.402  -143.346 
36.705  -87.077 29.908 150.020 
40.333 -81.358 35.627  -157.318 
43.831  -75.426 41.559  -165.200 
47.205  -69.279 47.706 -173.630 
50.460  -62.920 54.065  -182.583 
53.606  -56.346 60.639  -192.033 
56.650  -49.559 67.426  -201.960 
59.602  -42.558 74.427 -212.348 
62.467 35.344 81.641  -223.179 
65.254 -27.916 89.069  -234.442 
67.967. -20:274. 96.711. -=246.123 
70.613 -12.419 104.566 258.212 
73.197 -4.350 112.685  -270.699 
75.723 3.933 120.918  -283.576 
78.195 12.429 129.414 -296.834 
80.617 21.139 138.124  -310.466 
75.312 
80.617 96.451 213.436  -310.466 
84.250 105.656 222.641  -327.610 
87.745 114.861 231.846  -345.122 
91.112 124.065 241.050  -362.989 
94.361 133.270 250.255  -381.196 
97.499 142.475 259.460  -399.732 
100.534 «151.680 268.665 -418.586 


AH; AG, 
—ilOweou | ll 4. 5110 
-116.982 -114.494 
=f 2600 98 1131645 
O00 we 122048 
-119.405 -111.434 
20/8840 0909 
—122.498 -108.326 
-—124.186  -106.454 
—125.934 -104.391 
—127.748  —-102.149 
— 129.608 — 99.740 
— 131.499 SN TAS 
— 133.414 — 94.463 
— 135.345 =SilGile 
STATS: — 88.234 
SVSSEA — 84.172 
— 154.551 — 80.056 
SIOOZo) —75.898 
So 78K, = 709 
— 156.095 — 67.498 
— 156.289 — 63.274 
= 156.321 — 59.045 
— 156.190 —54.818 

— 80.878 —54.818 
— 80.303 — 53.744 
TAIT O02 
—79.301 —51.659 
— 674.043 =21-202 
—671.549 -4.145 
— 669.070 18.827 
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BeClig] 


Phase ali 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2273.00 


References 
Phase Int fs} 


GAS Jal 


[_—— = 


Jat 


J/(K mol) 


217.610 
217.806 
227.147 
234.714 
241.081 
246.569 
251.388 
255.680 
259.549 
263.068 
266.297 
269.278 
272.048 
274.634 
277.059 
279.342 
281.499 
283.544 
285.487 
287.338 
289.106 


BERYLLIUM MONOCHLORIDE (GAS) 
S —(G—-H298)/T H H-H298 G 

kJ / mol 
217.611 60.668 0.000 -4,213 
217.611 60.727 0.059 -4.615 
218.874 63.977 3.309 — 26.881 
221.309 SSA, 6.703 — 49.986 
224.088 70.864 10.196 -—73.785 
226.916 74,4259 13,757 -—98.173 
229.680 78.034 17.366 — 123.076 
232.335 81.679 21.011 — 148.433 
234.866 85.351 24.683 -174.198 
237.272 89.044 28.376  -200.332 
239.558 92.754 32.086 -226.802 
241.731 96.479 35.811 — 253.583 
243.799 100.216 39.548  -280.651 
245.769 103.965 43.297 -307.986 
247.650 NO 22m 4/1054 ee SOD oe 
249.448 111.488 50.820 — 363.393 
251.169 115.262 54594 -391.436 
252.820 119.044 58.376 — 419.689 
254.405 122.832 62.164 -448.142 
255.929 126.626 65.958 — 476.784 
257.397 130.426 69.758  -505.606 
258.436 133.204 72.536  -526.757 


290.348 


AH; AG; 

60.668 31.863 
60.665 31.684 
60.343 22.066 
59.846 iZo2 
Oorao2 3.147 
58.585 = Oalloil 
57.851 — 15.350 
57.052 — 24.453 
56.179 — 33.463 
ZAI 1/ — 42.382 
54.165 — 51.208 
53.024 —59.944 
Sile7git — 68.588 
50.465 -77.141 
41.322 — 85.402 
40.288 — 93.290 
39.238 —101.118 
38.170 -108.886 
37.084 —-116.598 
35.980 -124.255 
34.857 -—131.859 
34.025 —-137.377 


79.918 BERYLLIUM CHLORIDE BeCl2 


Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] JH (Kimol) 1 kJ / mol ] [ - ] 


SOL-B 298.15 62.415 79.814 75.814  -496.222 0.000 -518.826 -496.222 -449.489 78.749 
300.00 62.575 76.201 75.815 -—496.106 0.116 -518.967 -496.200 -449.199 78.213 
400.00 68.831 95.150 78.356 -—489.505 6.717 527.565 -494.904  -433.724 56.639 
500.00 72.731 110.953 83.340 -482.415 13.807 -537.892 -493.491 — 418.590 43.730 
600.00 75.704 124.485 89.096 -474.989 21.233 -549.680 -491.969 -403.751 35.150 
676.00 77.657 133.630 93.597 -469.160 27.062  -559.494 -490.738  -392.651 30.340 
10.089 6.820 
SOL-A 676.00 81.201 143.719 93.597 -462.340 33.882  -559.494 -483.918 -392.651 30.340 
688.00 81.394 145.149 94.484 -461.364 34.858  -561.227 -483.676  -391.033 29.688 
12.589 8.661 
LIQ 688.00 121.420 157.738 94.484 -452.703 43.519 -561.227 -475.015 -391.033 29.688 
700.00 121.420 159.838 95.586 -451.246 44.976  -563.132 -474.293 -389.574 29.070 
800.00 121.420 176.051 104.653 -439.104 57.118  -579.945 -468.346 -377.879 24.673 
804.00 121.420 176.656 105.010 -438.618 57.604 -580.650 -468.111 —377.427 24.521 


References 

Phase nts Cy Remarks 

SOL-B Jal Jal Jal MPT(SOL—B) = 682. 
SOL-A Jat Jal 


LIQ Jat Jal Jat BPT= 804., L= 105. kJ 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase inl fs) 


GAS Jat 


Jat 


S 


J/(K mol) 


251.149 
251.469 
266.737 
279.123 
289.547 
298.540 
306.440 
313.481 
319.828 
325.604 
330.901 
335.791 
340.331 
344.567 
348.537 
Sey 21/1 
Soouio” 
359.136 
362.306 


—(G-H298)/T 


H H-H298 


BERYLLIUM CHLORIDE (GAS) 


G 
kJ / mol 


251.149 
251.150 
253.213 
2oVeloo 
261.741 
266.371 
270.896 
275.243 
279.390 
283.332 
287.079 
290.640 
294.029 
297.259 
300.341 
303.287 
306.107 
308.811 
311.407 


[ 


— 360.242 0.000 
— 360.146 0.096 
— 354.832 5.410 
—349.278 10.964 
—343.558 16.684 
= Golaco er a2.0l9 
—331.806 28.436 
—325.828 34.414 
-319.803 40.439 
-313.743 46.499 
-307.656 52.586 
-301.546 58.696 
—295.420 64.822 
— 289.280 70.962 
— 283.129 77.113 
-—276.968 83.274 
-—270.800 89.442 
—264.625 95.617 
- 258.443 101.799 


— 435.122 
— 435.587 
— 461.527 
— 488.839 
—517.287 
—546.701 
— 576.958 
— 607.961 
— 639.632 
— 671.908 
— 704.736 
—738.074 
—771.883 
— 806.130 
— 840.787 
— 875.830 
—91'1.235 
— 946.983 
— 983.056 


AH AGy 
—360.242  -365.785 
—360.240  -365.820 
—360.232 -367.686 
—360.354 -369.538 
-360.539 -371.358 
-360.770 -373.143 
-361.048 -374.892 
—361.377 -376.604 
-361.767  -378.275 
-—362.239 -379.904 
—362.796  -381.486 
-—363.439  -383.018 
-—364.174 -384.497 
—365.002 — 385.921 
-373.650 -387.085 
-—374.191 — 387.909 
-374.752  -388.699 
-375.335  -—389.458 
-375.939 -390.186 


159.835 


Phase = T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase int fs) 


GAS Jal 


Cy 


115.373 
115.518 
121.556 
125.067 
127.222 
128.626 
129.586 
130.271 
130.774 
131.154 
131.446 
131.676 
131.858 
132.006 
132.127 
132.228 
132.313 
132.387 
132.453 


Jat 


DIBERYLLIUM TETRACHLORIDE (GAS) 


S 


J/(K mol) 


381.481 
382.195 
416.334 
443.870 
466.878 
486.601 
503.844 
519.148 
532.901 
545.384 
556.809 
567.340 
577.105 
586.207 
594.731 
602.744 
610.304 
617.460 
624.252 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
381.481 —748.936 0.000  -862.675 
381.483 -748.722 0.214  -863.381 
386.097 -736.841 12.095  -903.375 
394.987 -724.495 24.441 -946.430 
405.104 -711.872 37.064 -991.999 
415.372  -699.075 49.861 -1039.696 
425.376 -686.162 62.774 -1089.236 
434.960 -673.167 75.769 -1140.400 
444078  -660.113 88823 -1193.014 
452.729 -647.016 101.920 -1246.938 
460.933 -633.886 115.050 -1302.056 
468.719 -620.729 128.207 -1358.270 
476.116  -607.552 141.384 -1415.498 
483.155  -594.358 154.578 -1473.669 
489.865 -581.152 167.784 -—1532.721 
496.272 -567.934 181.002 -1592.598 
502.399  -554.707 194.229 -1653.254 
508.268 -541.472 207.464 -1714.646 
513.899 -528.229 220.707 -1776.734 


nes 


Be2Cl4{g] 
AH; AGy log Ky 
= [ = 

-—748.936 —724.001 126.842 
—748.909 -723.846 126.033 
-—747.640  -715.693 93.460 
-—746.646  -—707.826 73.946 
— 745.833 —700.141 60.953 
-745.168 -—692.580 51.681 
—744.646  -685.105 44.733 
—744.265 -—677.686 39.332 
-—744.041 —670.302 35.013 
-744.008  -662.932 31.480 
-744.166  -—655.555 28.536 
-744.515  -—648.158 26.043 
—745.059 -640.727 23.906 
-—745.803 -633.250 22.052 
-—762.194  -625.316 20.414 
-—762.379 -—616.756 18.951 
—762.611 —608.184 17.649 
— 762.891 — 599.597 16.484 
-—763.222  -—590.994 15.435 


72 


BeF(g] 


Phase ll 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl fs 


GAS Jal 


== 


Jat 


BERYLLIUM MONOFLUORIDE (GAS) 


J/(K mol) 


205.749 
205.934 
214.654 
221.727 
227.737 
232.965 
237.589 
241.730 
245.480 
248.904 
252.054 
254.971 
257.687 
260.228 
262.616 
264.868 
266.999 
269.022 


Ss) —(G-H298)/T H H-H298 G 

Ll kJ / mol 
205.749 -169.870 0.000 -231.214 
205.749 -169.815 0.055  —231.595 
206.931 -166.781 3.089  -252.642 
209.204 -163.608 6.262 -274.472 
211.804 -160.310 9.560 —296.953 
214.462 -156.918 12952 -319.993 
217.070 -153.455 16.415  -343.526 
219.584 -149.938 19.932 -367.495 
221.989  -146.379 23.491 -391.859 
224.282 -142.786 27.084 -416.580 
226.467 -139.166 30.704 -441.630 
228.549 -135.521 34349 -466.983 
230.534 -131.856 38.014 -492.618 
232.430 -128.172 41.698 -518.515 
234.243 -124.472 45.398  -544.658 
235.979 -120.758 49.112 -571.034 
237.643 -117.029 52.841 -597.628 
239.242 -113.288 56.582  -624.430 
240.780 -109.535 60.335  -651.429 


270.947 


AH; AG; 
-169.870 -198.168 
-169.874  -198.343 
-170.286 -207.780 
— 170.901 — 217.085 
-171.609  -226.256 
-172.380  -235.304 
—173.211 — 244.237 
-174.099  -253.062 
-175.054 -261.786 
-176.093 -270.409 
-177.217  —278.935 
-178.425 -287.363 
—179.721 — 295.694 
-181.105 -303.931 
-190.304 -311.871 
-191.388 -319.436 
-192.485  -326.937 
-193.595  -334.376 
-194.720 -341.756 


47.009 


Phase 


SOL-A 


SOL-2 


LIQ 


. 
[K] 


298.15 
300.00 
400.00 
500.00 


500.00 
600.00 
700.00 
800.00 
825.00 


825.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1447.10 


References 


Phase 


SOL-A 
pOL—2 
LIQ 


i PS 


Ja2 
Ja2 
Ja2 


(== 


BERYLLIUM FLUORIDE 


AG; 


S —(G-H298)/T H H-H298 G AH; 
J/(K mol) ite kJ / mol 
53.354 53.354 -1026.754 0.000 -1042.661 -1026.754 
53.675 53.355 -1026.658 0.096 -1042.760 -1026.746 
70.095 55.524 -1020.926 5.828. -1048.963 —1026.067 
85.391 99.974 -1014.046 12.708 -1056.741 —1024.655 
0.440 0.220 
85.831 59.974 -1013.825 12.929 -1056.741 —1024.435 
97.814 65.304 -1007.248 19.506 -1065.937 -—1023.600 
108.462 70.723 -1000.336 26.418 -1076.260 —1022.628 
118.134 76.053 -993.090 33.664 -1087.597 -1021.478 
120.428 77.363 -991.226 35.528 -1090.579 -—1021.159 
5.766 4.757 
126.194 77.363 -986.469 40.285 -1090.579 —1016.402 
sarod 81.728 -—980.402 46.352 -1100.309 -1015.018 
142.073 87.325  -972.007 54.747 -1114.079 -—1012.978 
150.391 92.684 -963.277 63.477 -1128.707 -—1010.733 
158.268 97.824  -—954.221 72.5383 -1144.143 -1008.285 
165.771 102.764 -944846 81.908 -1160.348 —1005.636 
172.950 107.523 -—935.156 91.598 -1177.286 -—1002.789 
176.232 109.706  -930.484 96.270 -1185.510 -—1001.380 
Remarks 
Ja2,e BPT= 1447.1, L= 199.4 kJ 


— 979.384 
— 979.090 
— 963.292 
— 947.741 


— 947.741 
— 932.479 
— 917.366 
— 902.405 
— 898.689 


— 898.689 
— 888.048 
— 874.047 
— 860.261 
— 846.689 
— 833.328 
Sy A0) NAS, 
— 814.059 


173 


BeF2 


log Ky 
ri) 


171.584 
170.475 
125.793 

99.010 


99.010 
81.179 
68.455 
58.921 
56.900 


56.900 
51.5414 
45.656 
40.850 
36.855 
33.484 
30.601 
29.384 


174 


BeF2{g] 


Phase iy 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al eS 


GAS Ja2 


—— 


Ja2 


BERYLLIUM FLUORIDE (GAS) 


S —(G—H298)/T H H-H298 G 
J/(K mol) iat kJ / mol 
207.556) | 227,586 7) 2=796.006 0.000 -863.852 
Dp tsyis) PRB = TAS AlV) 0.086  -864.273 
241.725 229.425 -791.086 4.920  -887.776 
253.178 233.064 -785.949 10.057 -912.538 
262.950 237.250 -780.586 15.420 -938.356 
971,476, © 241,543) -=775.053: 120,953. »—965,086 
279.0385 245.766 -769.391 26615 -992.619 
285.821 249.846 -763.629 32.377 -1020.868 
291.974 253.756 -757.789 38.217 -1049.762 
297.597 257.490 -751.888 44.118 -1079.245 
302.774 261.051 -745.938 50.068 -—1109.267 
307.567 264.447 -739.950 56.056 -1139.787 
312.029 267.688 -733.929 62.077 -1170.769 
316.200 270.785 -727.883 68.123 -—1202.183 
320.117 273.747 -721.814 74.192 -1234.001 
323.807 276.584 -715.727 80.279 -—1266.199 
327.295 279.305 -709.625 86.381 -—1298.755 
330.601 281.919 -703.509 92.497 -1331.652 
333.744 284.432 -697.382 98.624 -1364.870 


AH; AG; 
—796.006 — 800.574 
—796.009 — 800.602 
—796.227 — 802.105 
—796.558 — 803.537 
—796.938 — 804.898 
-—797.345 — 806.193 
-797.779 — 807.427 
—798.245 — 808.606 
-—798.759 — 809.730 
—799.344 —810.800 
— 800.002 -—811.812 
— 800.740 —812.767 
—801.562 — 813.662 
— 802.472 —814.495 
—811.197 — 815.064 
—811.810 — 815.287 
— 812.439 —815.474 
—813.086 —815.625 
—813.753 -815.741 


‘cages 


47.009 


log Kx 
[ = 


140.257 
139.397 
104.744 
83.945 
70.073 
60.159 
52.720 
46.930 
42.296 
38.502 
35.337 
32.657 
30.358 
28.363 
26.609 
25.051 
23.664 
22.423 
21.305 


] 


10.020 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al LS 


GAS Nb1 


Jal 


BERYLLIUM MONOHYDRIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


176.716 
176.897 
185.335 
191.987 
1555 
202.388 
206.682 
210.559 
214.099 
217.360 
220.383 
223.201 
225.840 
228.321 
230.660 
232.873 
234.973 
236.972 
238.879 


H H-H298 G 

I kJ / mol 
176.716 316.310 0.000 263.622 
176.717 316.364 0.054 263.295 
177.865 319.298 2.988 245.164 
180.047 322.280 5.970 226.287 
182.513 325.335 9.025 206.802 
185.014 328.471 12.161 186.800 
187.459 331.688 15.378 166.343 
189.814 334.980 18.670 145.478 
192.068 338.341 22.031 124.242 
194.221 341.763 25.453 102.667 
196.277 345.238 28.928 80.778 
198.241 348.759 32.449 58.597 
200.119 352.320 36.010 36.144 
201.917 355.915 ~~ 39.605 13.435 
203.641 359.540 43.230 =9 5116 
205.296 363.191 46.881 — 32.693 
206.887 366.866 50.556 — 56.086 
208.418 370.562 64.252 —79.685 
209.894 374.280 57.970 -103.478 


AH;y AG; 
316.310 285.918 
316.307 285.729 
315.949 275.581 
315.364 265.554 
314.685 255.655 
313.963 245.873 
313.213 236.197 
312.437 226.617 
311.622 217.124 
310.746 207.716 
309.802 198.391 
308.783 189.148 
307.682 179.986 
306.494 170.905 
297.490 162.108 
296.596 153.673 
295.684 145.292 
294.754 136.963 
293.806 128.682 


| 


TAS 


BeH{g] 


log Ky 
[ = 


=—50;092 
— 49.750 
= 30,967, 
Ae 
SOT 
— 18.347 
— 15.422 
=193:102 
— 11.341 
-9.864 
— 8.636 
—7.600 
ATs 
=O) )5, 
=O1202 
—4. 7/22 
—4.216 
SatC HT A che) 
— 3.361 


| 


LAS) 


Bellg] BERYLLIUM MONOIODIDE (GAS) 135.917 
Phase ali Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] AA itl) Il kJ / mol ] [ - 
GAS 298.15 33.476 237.300 237.300 169.870 0.000 99.119 169.870 119.247 — 20.892 
300.00 33.510 237.508 237.301 169.932 0.062 98.680 169.851 118.933 — 20.708 
400.00 34.951 247.363 238.635 173.361 3.491 74.416 160.622 102.413 — 13.374 
500.00 35.821 255.263 241.197 176.903 7.038 49.272 137.962 90.058 —9.408 
600.00 36.375 261.846 244.105 180.515 10.645 23.407 137.428 80.526 —7.010 
700.00 36.753 267.484 247.052 184.172 14.302 — 3.066 136.815 71.090 —5.305 
800.00 37.026 272.410 249.920 187.862 17.992 — 30.066 136.128 61.746 —4.032 
900.00 37.235 276.784 252.666 191.576 21.706 —57.530 135.371 52.493 —3.047 
1000.00 37.401 280.716 255.278 195.308 25.438 —85.408 134.535 43.329 — 2.263 
1100.00 37.539 284.287 Psy fi heys) 199.055 29.185 — 113.661 133.607 S422 — 1.626 
1200.00 37.656 287.559 260.105 202.815 32.945 — 142.256 132.586 25.264 — 1.100 
1300.00 37.759 290.577 262.334 206.586 36.716 -171.164 131.473 16.365 —0.658 
1400.00 37.851 293.379 264.453 210.366 40.496 — 200.364 130.267 1555 —0.282 
1500.00 37.935 295.993 266.469 214.156 44.286 — 229.834 128.967 —1.165 0.041 
1600.00 38.013 298.444 268.392 217.953 48.083 — 259.557 119.848 —9.595 0.313 
1700.00 38.086 300.750 270.228 221.758 51.888 — 289.518 118.839 — 17.654 0.542 
1800.00 38.155 302.929 271.985 225.570 55.700 -—319.703 117.813 — 25.654 0.744 
1900.00 38.220 304.994 273.668 229.389 59.519 —350.100 116.769 — 33.596 0.924 
2000.00 38.284 306.956 275.284 233.214 63.344 — 380.698 115.708 — 41.482 1.083 
References 
Phase ml 3 C, 
GAS Jat Jat 
Bel2 BERYLLIUM IODIDE 262.821 
Phase T Cy 5 —(G—H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) lal kJ / mol ] [ - 
SOL 298.15 68.970 120.499 120.499 — 188.698 0.000 —224.625 -188.698 -— 187.183 32.794 
300.00 69.119 120.926 120.501 — 188.570 0.128 —224.848 -188.702 — 187.173 32.590 
400.00 76.864 141.920 123.310 — 181.254 7.444 —238.022 -204.863 — 186.082 24.300 
500.00 81.658 159.641 128.852 — 173.303 15.395 -—253.124 -247.211 -— 177.326 18.525 
600.00 84.159 174.776 135.277 — 164.999 23.699 —269.864 -244.927 — 163.561 14.239 
700.00 85.490 187.858 141.875 — 156.510 32.188 — 288.011 -242.591 — 150.185 We 
753.00 85.977 194.116 145.335 — 151.966 36.732 —298.135 -—241.353 — 143.234 9.936 
0.028 0.021 
LIQ 753.00 112.968 194.144 145.335 — 151.945 36.753 —298.135 -—241.332 — 143.234 9.936 
800.00 112.968 200.984 148.405 — 146.635 42.063 —307.422 -238.979 — 137.183 8.957 
900.00 112.968 214.289 155.001 — 135.338 53.360 —328.199 -234.043 — 124.756 7.241 
1000.00 112.968 226.192 161L535 — 124.042 64.656 —350.233 -229.208 — 112.874 5.896 
References 
Phase H/S Cy Remarks 
SOL Jal Jal 
LIQ Jat Jat NBPT= 759.4 


177 


262.821 BERYLLIUM IODIDE (GAS) Bel2/g] 
Phase lh Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] SS Knol) lal kJ / mol ] [ - 
GAS 298.15 54.944 291.525 291.525 —64.015 0.000 — 150.933 —64.015 -—113.491 19.883 
300.00 54.987 291.865 291.526 — 63.913 0.102 —151.473 —64.045 —113.798 19.814 
400.00 Diol 307.992 293.710 — 58.302 ANS = 181.499 —81.911 — 129.559 16.919 
500.00 58.598 320.910 297.901 =52.511 11.504 —212.965 -126.419 —137.167 14.330 
600.00 59.556 331.684 302.658 — 46.600 17.415 —245.610 -126.528 — 139.307 12.128 
700.00 60.201 340.916 307.480 — 40.610 23.405 —279.251 -126.691 — 141.425 10.553 
800.00 60.650 348.986 BAS — 34.566 29.449 -—313.755 -126.909 —143.516 9.371 
900.00 60.975 356.149 316.670 — 28.484 SDHST —349.018 -127.188 — 145.576 8.449 
1000.00 61.217 362.587 320.945 — 22.374 41.641 —384.960 -127.540 — 147.601 7.710 
1100.00 61.402 368.430 325.001 — 16.242 47.773 —421.516 -127.982 — 149.586 7.103 
1200.00 61.546 BELTS 328.846 —10.095 53.920 —458.630 -128.515 — 151.527 6.596 
1300.00 61.661 378.710 332.494 —3.934 60.081 —496.258 -129.142 — 153.420 6.165 
1400.00 61.753 383.283 335.961 DPX 66.252 —534.360 -129.865 — 155.261 5.793 
1500.00 61.830 387.547 339.259 8.416 72.431 —572.904 -130.685 — 157.047 5.469 
1600.00 61.893 391.539 342.403 14.602 78.617 —611.860 -139.328 — 158.575 ulin 
1700.00 61.946 395.293 345.405 20.794 84.809 —651.204 -139.867 — 159.762 4.909 
1800.00 61.991 398.835 348.276 26.991 91.006 -—690.912 -140.427 — 160.916 4.670 
1900.00 62.030 402.188 351.026 33.192 97.207 —730.964 -141.010 — 162.038 4.455 
2000.00 62.063 405.370 353.664 39.397 103.412 —771.344 -141.616 — 163.130 4.261 
References 


Phase A iS Cy 


GAS Jal Ja 


178 


Be3N2 


Phase al 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2473.00 


LIQ 2473.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase nt fs 


SOL Jat 
LIQ Jat 


Cp 


64.566 

64.901 

83.759 

97.883 
107.308 
113.663 
118.065 
WA IWe 
123.470 
125.154 
126.416 
127.369 
128.093 
128.641 
129.054 
129.361 
129.582 
129.736 
129.834 
129.886 
129.900 
129.882 
129.838 
129.791 


133.888 
133.888 
133.888 
133.888 
133.888 
133.888 
133.888 


S 


J/(K mol) 


34.129 

34.529 

55.829 

76.139 

94.876 
11926 
127.408 
141.505 
154.398 
166.249 
177.196 
187.354 
196.820 
205.677 
213.994 
221.827 
229.228 
236.238 
242.896 
249.232 
255.274 
261.048 
266.575 
270.465 

52.279 
322.744 
324.198 
329.449 
334.502 
339.371 
344.070 
348.609 


ALPHA BERYLLIUM NITRIDE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 

34.129 —-—588.270 0.000 -598.446 
34.130 -—588.150 0.120 -—598.509 
36.905 -—580.701 7.569  -—603.032 
42.744 -571.572 16.698  -609.642 
49.895 -561.281 26.989 -618.207 
57.558  -—550.212 38.058 -628.561 
65.337 -538.613 49.657 -640.540 
73.029 -526.642 61.628  -653.996 
80.531 -514.403 73.867 -668.801 
87.792 -501.967 86.303 -684.841 
94.792  -489.386 98.884 -702.020 
101.526  -476.694 111.576 —-720.254 
107.999  -463.920 124.350  -739.468 
114.219  -451.082 137.188 —-759.598 
120.197  -438.196 150.074 -780.586 
125.947 -425.274 162.996 -802.380 
131.481  -412.327 175.943 -—824.937 
136.812  -399.360 188.910 -848.213 
141.951 -386.381 201.889 -872.173 
146.910 -373.395 214.875 -896.781 
151.700  -360.405 227.865  -922.009 
156.329 -347.416 240.854 -947.827 
160.809  -334.430 253.840 -974.211 
163.988 -324.953 263317 -—993.813 

129.286 

163.988  -195.667 392603 -993.813 
165.711 -192.052 396.218 -1002.547 
171.908 -178.663 409.607 -1035.231 
177.837 -165.275 422.995 -1068.430 
183.520  -151.886 436.384 -1102.125 
188.975  -138.497 449.773 -1136.299 
194.221 -125.108 463.162 -1170.934 


AH AG; 
-588.270  -532.874 
-—588.296  -532.530 
=989:261 — 513.769 
-589.407  -494.860 
-588.909 -475.990 
— 588.051 — 457.234 
—587.032 -—438.615 
—585.979 -—420.126 
-585.002  -401.751 
-—584.200 -383.467 
-—583.607 -365.246 
—583.249  -347.066 
—583.147 —328.903 
—583.317 -310.739 
-—606.939 -291.953 
-—606.238 -272.288 
-605.596 -—252.663 
— 605.021 — 233.071 
—604.514 —213.509 
-—604.080 -193.969 
— 603.721 — 174.449 
-—603.438 -—154.943 
-—603.235 -—135.448 
=603:196, 9 121,221 
—473.850  —121.221 
=473.714 —117.372 
—473.255. —103.127 
— 472.869 — 88.899 

— 1365.308 = SE) 22 
— 1361.891 7.767 
— 1358.494 54.939 


25.012 


Phase VW 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2373.00 


SOL-B 2373.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2821.20 


LIQ 2821.20 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 
Phase FAS 


SOL-A Jal 
SOL-B Jal 
LIQ Jal 


SS = 


Cp 


25.567 
25.743 
33.727 
38.935 
42.397 
44.836 
46.656 
48.084 
49.252 
50.241 
51.105 
51.875 
52.576 
53.225 
53.831 
54.405 
54.951 
55.476 
59.982 
56.473 
56.950 
57.415 
57.748 


57.759 
57.883 
58.339 
58.789 
59.234 
59.675 
59.768 


79.496 
79.496 
79.496 
79.496 
79.496 
79.496 
79.496 
79.496 


Cy 


Jat 
Jat 
Jat 


BERYLLIUM OXIDE 


S  ~(G-H298)/T - 


J/(K mol) 


13.770 
13.928 
22.503 
30.630 
38.055 
44.783 
50.894 
56.475 
61.604 
66.345 
70.755 
74.876 
78.747 
82.396 
85.851 
89.132 
92.257 
95.242 
98.101 
100.844 
103.482 
106.024 
107.823 
2.821 
110.644 
111.298 
113.671 
115.967 
118.194 
120.357 
120.807 
28.022 
148.830 
151.020 
ESEAS 
156.321 
158.845 
161.291 
163.665 
165.969 


Remarks 


Ku1 


H—-H298 


G 


el 


13.769  -608.354 
13.770 -608.307 
14.885 -605.307 
17.232  -—601.655 
20094)" 7— 597.577 
23.148 —593.209 
26.240 -—588.631 
29.294 -583.891 
32.272 —579.023 
39.157  —574.047 
37.942 —568.978 
40.626  -—563.829 
43.212 -—558.606 
45.704 -—553.315 
48.106 -—547.962 
50.424 —-—542.550 
52.662  -—537.082 
54.825  —631.561 
56.918 —525.988 
58.945  —520.365 
60.909 -514.694 
62.816 —508.975 
64.173  -—504.772 
6.694 

64.173 -—498.078 
64.699 -—496.517 
66.611 — 490.705 
68.466 -—484.849 
70.266 -478.948 
72.017 =—473.002 
72.382 -—471.736 
79.057 

72.382 —392.679 
74.489 —386.415 
77.085 —378.465 
79.599 =370:516 
82.037 -362.566 
84.401 — 354.617 
86.698 —346.667 
88.930  -—338.717 


MPT (SOL—A)= 2780. 


0.000 
0.047 
3.047 
6.699 
10.777 
15.145 
19.723 
24.463 
29.331 
34.307 
39.376 
44.525 
49.748 
55.039 
60.392 
65.804 
eoT2 
76.793 
82.366 
87.989 
93.660 
99.379 
103.582 


110.276 
111.837 
117.649 
123.505 
129.406 
135.352 
136.618 


215.675 
221.939 
229.889 
237.838 
245.788 
253.737 
261.687 
269.637 


kJ / mol 


— 612.459 
— 612.485 
— 614.308 
— 616.970 
— 620.410 
— 624.558 
— 629.346 
— 634.719 
— 640.626 
— 647.027 
— 653.884 
— 661.168 
— 668.851 
— 676.910 
— 685.324 
— 694.074 
—703.145 
STANCE ey) 
SPAMS, 
— 732.138 
— 742.355 
-—752.831 
— 760.636 


— 760.636 
- 763.633 
-—774.882 
— 786.364 
—798.073 
— 810.001 
= Ol ZOom 


=H S15// 
— 824.372 
— 839.609 
Sia. 112 
— 870.871 
— 886.878 
— 903.127 
—919.609 


AH; AG, 
-—608.354  -579.063 
-—608.364 -578.881 
—608.689 -568.992 
-—608.672  -—559.065 
—608.444 -549.162 
-—608.092 -—539.308 
—607.673 -—529.510 
=OO7- 21M S177 
-—606.753  -—510.075 
-—606.310 -—500.429 
-605.897 -—490.822 
—605.518 -—481.248 
— 605.181 — 471.701 
— 604.891 — 462.178 
-612.375  —-452.471 
—611.707 -442.497 
—611.016 -—432.564 
—610.304  -422.669 
—609.574 -412.812 
—608.826 -—402.993 
-—608.063 -—393.209 
—607.284  -—383.460 
-—606.707 -376.365 
-600.013  -—376.365 
—599.798 ~—373:822 
=15}of8}. 218) — 364.423 
—O9os | — 355.056 
—597.337 -—345.721 
-—894.075  -324.697 
— 893.671 — 320.387 
—814.614 -320.387 
-—811.560  -—306.625 
—807.696  -—289.280 
—803.846  —-—272.063 
— 800.011 — 254.969 
=—/96.190) ~~ —237-996 
—792.383  —221.138 
—788.592 —-—204.392 


179 


BeO 


log Ky 
[ ne 


101.449 
100.792 
74.303 
58.405 
47.809 
40.244 
34.573 
30.166 
26.644 
23.763 
21.365 
19.337 
17599 
16.094 
14.772 
13.596 
12.558 
11.620 
10.782 
10.024 
9.336 
8.709 
8.285 


8.285 
8.136 
7.614 
7.133 
6.688 
6.057 
5.932 


5.932 
5.523 
5.037 
4.584 
4.162 
3.767 
3.397 
3.050 


180 


BeAl204 


Phase al 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2146.00 


LIQ 2146.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase aes 


SOL Jal 
LIQ Jat 


(_—=——— 


Cp 


105.415 
105.975 
130.249 
145.355 
SMES, 
161.971 
166.988 
170.911 
174.160 
177.005 
179.633 
182.181 
184.756 
187.446 
190.326 
193.461 
196.911 
200.733 
204.979 
209.700 
212.045 


234.304 
234.304 
234.304 
234.304 
234.304 


BERYLLIUM DIALUMINIUM TETRAOXIDE 


S 


J/(K mol) 


66.291 

66.945 
101.029 
131.845 
159.273 
183.732 
205.703 
225.606 
243.786 
260.521 
276.037 
290.516 
304.110 
316.948 
329.136 
340.767 
301.921 
362.668 
373.071 
383.184 
387.753 

81.106 
468.859 
474.682 
485.097 
495.069 
504.634 


~(G-H298)/T i H-H298 G 

it kJ / mol 
66.291 -2301.200 0.000 -2320.965 
66.293 -2301.004 0.196 -2321.088 
70.775 —2289.099 12.101 -2329.510 
79.966 -2275.261 25.939 -2341.183 
90.943 -2260.202 40.998 -2355.766 
102.484 -2244.326 56.874 -2372.939 
114.0836 -2227.867 73.333 -2392.429 
125.345 -2210.965 90.235 -2414.010 
136.293 -2193.707 107.493 -2437.493 
146.836 -2176.146 125.054 -2462.719 
156.964 -2158.313 142.887 -2489.557 
166.686 -2140.222 160.978 -2517.892 
176.022 -2121.876 179.324 -2547.630 
184.993 -2103.267 197.933 -2578.689 
193.624 -2084.380 216.820 -2610.998 
201.940 -2065.193 236.007 -2644.498 
209.964 -2045.677 255.523 -2679.136 
217.720 -2025.799 275.401 -2714.869 
225.229 -2005.517 295.683 -2751.658 
932.511 -1984.787 316.413 -2789.473 
235.790 -1975.087 326.113 -2807.205 

174.054 

235.790 -1801.033 500.167 -2807.205 
241.582 -1788.381 512.819 -2832.681 
251.945 -1764.950 536.250 -2880.674 
261.869 -1741.520 559.680 -2929.686 
271.390 -1718.090 583.110 -2979.674 


AH AG; 
—2301.200 -2178.961 
—2301.234 -2178.202 
—2302.122 -2137.012 
—2301.789 -2095.755 
—2300.829 -2054.631 
—2299.586 -2013.694 
—2298.295 -1972.942 
—2297.161 -1932.343 
-2317.391 -1890.339 
-—2315.977 -1847.702 
—2314.471 —1805.197 
—2312.876 -1762.822 
—2311.186 -1720.572 
—2309.388 -1678.448 
—2315.189 -1636.247 
—2312.633 -—1593.890 
—2309.818 -1551.691 
—2306.708 -1509.656 
—2303.263 -1467.793 
—2299.436 -1426.112 
—2297.534 —1407.003 
—2123.480 -1407.003 
-2119.999 -—1389.018 
—2113.604 -—1355.935 
=2107.275 -= 1323128 
-—2101.010 -1290.585 


126.973 


log Ky 
[ = 


381.745 
379.259 
279.065 
218.942 
178.872 
150.264 
128.820 
112.150 
98.741 
87.740 
78.578 
70.831 
64.195 
58.449 
53.418 
48.974 
45.029 
41.503 
38.335 
35.473 
34.247 


34.247 
32.979 
30.794 
28.797 
26.965 


| 


330.895 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2186.00 


LIQ 2186.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase Hes cs 


SOL Jat 
LIQ Jat 


Cp 


265.171 
266.561 
324.268 
358.521 
380.574 
396.074 
407.819 
417.260 
425.177 
431.995 
437.940 
443.311 
448 320 
453.329 
458.571 
464.199 
470.317 
476.996 
484.288 
492.228 
499.597 


569.024 
569.024 
569.024 
569.024 
569.024 


BERYLLIUM HEXAALUMINIUM DECAOXIDE 


S 


J/(K mol) 


175.561 
177.205 
262.545 
338.890 
406.337 
466.229 
Si19.915 
568.513 
612.896 
653.747 
691.597 
726.866 
759.904 
791.005 
820.427 
848.395 
875.098 
900.703 
925.353 
949.170 
969.072 
183.744 
1152.816 
1156.448 
1181.742 
1205.960 
1229.188 


—(G—H298)/T H H-H298 G 

[ kJ / mol 
175.561 -5624.133 0.000 -5676.476 
175.566 -5623.641 0.492 -—5676.803 
186.808 -5593.838 30.295 -5698.856 
209.747 -—5559.561 64.572 -5729.006 
237.006 -5522.535 101.598 -—5766.337 
265.556 -—5483.662 140.471 -—5810.022 
294.054 -5443.444 180.689 -—5859.376 
321.892 -5402.174 221.959 -—5913.836 
348.805 -—5360.042 264.091 -5972.938 
374.695 -—5317.175 306.958 -6036.297 
399.546 -5273.672 350.461 -6103.588 
423.383 -—5229.604 394529 -6174.531 
446.253 -5185.022 439.111 -6248.887 
468.209 -—5139.940 484.193 -6326.447 
489.312 -—5094.348 529.785 -6407.032 
509.618 -—5048.213 575.920 -6490.484 
529.186 -5001.492 622.641 -6576.668 
548.071 -4954.131 670.002 -6665.467 
566.322 -—4906.072 718.061  -6756.777 
583.989 -4857.252 766.881 -—6850.510 
598.749 -4814607 809.526 -6932.998 

401.664 

598.749 -—4412.943 1211.190 -6932.998 
602.286 -4404.977 1219.156 -6949.163 
626.934 -4348.074 1276.059 -7066.082 
650.559 + -—4291.172 1332.961 -7185.475 
673.243 -4234.269 1389.864  -7307.241 


181 


BeAlI6010 
AH; AG; log K; 
[ me 

—5624.133 -5317.258 931.561 
—5624.213 -5315.353 925.485 
—5626.146 -5211.993 680.617 
—5625.114 -5108.534 533.685 
—5622.684 -5005.431 435.761 
—5619.676 -4902.789 365.851 
—5616.645 -4800.586 313.446 
—5614.113 -4698.739 272.708 
-—5675.634 -4592.579 239.892 
—5672.141 -4484.440 212.948 
—5668.311 -4376.634 190.510 
—5664.187 -4269.159 Usilsesi/ 
-—5659.800 -4162.012 155.287 
-—5655.153 -4055.188 141.214 
-—5657.948 -3948.482 128.905 
—5652.220 -3841.814 118.045 
—5646.046  -3735.495 108.401 
—5639.372 -3629.533 99.783 
—5632.137 -3523.937 92.036 
—5624.276 -3418.717 85.036 
-—5616.963 -3328.540 79.536 
—5616.963 -3328.540 79.536 
—5213.094 -3316.464 78.743 
-—5197.418 -3230.605 73.369 
—5181.874 -3145.425 68.458 
—5166.461 -3060.890 63.954 


| 


182 


Be3B206 


Phase U 


Sie 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1768.00 


References 
Phase ALS 


SOL Jal 


Cp 


140.517 
140.639 
171.485 
206.356 
232.418 
251.196 
264.930 
275.233 
283.168 
289.432 
294.489 
298.656 
302.154 
305.139 
307.724 
309.995 
311.393 


TRIBERYLLIUM 


S  -(G-H298)/T H 


AG; 


J/(K mol) ai 


100.416 100.416 -3104.361 
101.286 100.419 -3104.101 
145.317 106.211 -3088.719 
187.478 118.274 -3069.759 
227.534 133.182 -3047.750 
264.849 149.360 -3023.518 
299.334 165.980 -2997.678 
331.161 182.589 -2970.646 
360.588 198.936 -—2942.710 
387.881 214.888 —2914.068 
413.289 230.375 -2884.863 
437.031 245.368 -—2855.200 
459.295 259.862 -2825.154 
480.246 273.863 -2794.786 
500.024 287.386 -2764.140 
518.749 300.449 -—2733.252 
530.935 309.081 -2712.124 


Remarks 


Jat MPT= 1768. 


DIBORATE 
H-H298 G AH 
kJ / mol 
0.000 -3134.300 -—3104.361 
0.260 -3134.487 -—3104.398 
15.642 -3146.845 -—3106.175 
34.602 -3163.498 -3106.169 
56.611 -—3184.270 -—3104.409 
80.843 -3208.913 -3101.419 
106.683 -—3237.145 -—3097.627 
133.715 -3268.691 -—3093.319 
161.651 -3303.297 -—3088.714 
190.293 -3340.738 —3083.996 
219.498 -3380.811 -—3079.256 
249.161 -3423.340 -3074.564 
279.207 -3468.168 -—3069.976 
309.575 -—3515.155 -—3065.539 
340.221 -3564.178 —3084.456 
371.109 -3615.125 -—3078.970 
392.237 -3650.817 —3075.237 


— 2938.886 
—2937.859 
— 2882.049 
— 2825.976 
—2770.078 
—2714.579 
—2659.567 
—2605.064 
—2551.059 
— 2497.52) 
—2444.415 
— 2391.702 
—2339.347 
— 2287.315 
—2234.973 
—2182.048 
—2146.245 


144.655 


log Ky 
[ = 


514.881 
511/527 
376.357 
295.228 
241.157 
202.564 
173.652 
151.194 
133.254 
118.597 
106.403 
96.100 
87.282 
79.651 
72.964 
67.046 
63.410 


] 


183 


26.020 BERYLLIUM MONOHYDROXIDE (GAS) BeOH{g] 
Phase Y C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K ] J/(K mol) I ll kJ / mol [ - 
GAS 298.15 38.437 209.602 209.602 —114.642 0.000 -177.1385 -114.642 — 124.257 21.769 
300.00 38.520 209.840 209.603 — 114.571 0.071 -177.523 -114.655 — 124.317 21.645 
400.00 42.436 221.487 211.164 —110.513 4.129 -—199.108 -115.375 — 127.429 16.640 
500.00 45.237 PASH | TAS) 214.234 — 106.121 8.521 —221.759 -116.079 — 130.360 13.619 
600.00 47.300 239.713 217.793 — 101.490 kes ikey2 —245.318 -116.762 — 133.152 11.592 
700.00 48.910 247.130 221.465 — 96.676 17.966 —269.668 -117.434 — 135.830 10.136 
800.00 50.230 253.750 225.094 —91.718 22.924 -—294.717 -118.110 — 138.412 9.037 
900.00 51.353 259.733 228.616 — 86.637 28.005 —320.396 -118.801 — 140.909 8.178 
1000.00 52.332 265.195 232.005 —81.452 33.190 —346.647 -119.522 — 143.327 7.487 
1100.00 53.202 270.224 235.254 —76.174 38.468 -—373.421 -120.297 — 145.671 6.917 
1200.00 53.982 274.887 238.364 —70.814 43.828 -—400.679 -121.131 — 147.941 6.440 
1300.00 54.687 279.237 241.343 — 65.380 49.262 —428.388 -—122.028 — 150.139 6.033 
1400.00 BCT. 283.313 244.197 —59.879 54.763 —456.518 -—122.996 — 152.266 5.681 
1500.00 55.908 287.151 246.934 —54.317 60.325 —485.043 -124.038 — 154.321 5.374 
1600.00 56.436 290.776 249.562 — 48.699 65.943 —513.941 -132.882 — 156.103 5.096 
1700.00 56.912 294.212 252.088 — 43.031 71.611 —543.191 -133.605 — 157.532 4.840 
1800.00 57.341 297.477 254.520 —37.318 77.324 -—572.777 + -134.336 — 158.919 4.612 
1900.00 57.724 300.588 256.863 —31.565 83.077 —602.682 -135.079 — 160.264 4.406 
2000.00 58.062 303.558 259.124 —25.775 88.867 —632.890  -135.837 — 161.570 4.220 
References 
Phase H/S Cy 
GAS Jat Jal 
43.027 BERYLLIUM HYDROXIDE (ALPHA) Be(OH)2 
Phase Vy C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) } I kJ / mol ] [ - 
SOL-A 298.15 65.674 532555 5SID55 -—902.907 0.000 -—918.874 -902.907 — 815.933 142.948 
300.00 66.079 53.963 53.556 -—902.785 0.122 -—918.974  -902.923 — 815.393 141.973 
400.00 82.918 75.496 56.378 — 895.260 7.647 -—925.458 -903.114 —786.154 102.661 
500.00 92.948 95.165 62.204 — 886.426 16.481 -—934.009 -902.367 —756.986 79.082 
600.00 99.415 ieee 69.189 — 876.787 26.120 -—944.420 -901.086 —728.023 63.380 
700.00 103.979 128.407 76.549 — 866.606 36.301 -—956.491 -899.487 —699.302 52.183 
800.00 107.482 142.529 83.928 — 856.026 46.881 -—970.050 -897.688 —670.825 43.800 
900.00 110.376 155.360 91.163 — 845.130 SMITE -984.954 -895.752 — 642.583 37.295 
1000.00 112.919 167.123 98.179 — 833.963 68.944 -1001.086 -893.724 —614.561 32.101 
References 
Phase H/S Cp Remarks 
SOL-A Jal Jat Jal NDPT= 354. 


184 


Be(OH)2{/g] BERYLLIUM HYDROXIDE (GAS) 43.027 

Phase al) C, S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] J/(K mol) [ kJ / mol ] ore 

GAS 298.15 63.419 233.953 233.953 — 676.553 0.000 -746.306 -676.553 — 643.365 WATS 
300.00 63.628 234.346 233.954 —676.435 0.118 -—746.739 -676.574 — 643.159 111.984 
400.00 72.738 253.997 236.572 — 669.583 6.970 -771.182 -677.437 — 631.878 82.515 
500.00 78.628 270.905 241.788 -—661.995 14.558 -797.447 -677.936 — 620.424 64.815 
600.00 82.727 285.622 247.895 —653.916 22.637 -—825.290 -678.216 — 608.893 53.009 
700.00 85.823 298.617 254.231 —645.482 31.071 —854.514 -678.364 — 597.326 44.573 
800.00 88.314 310.244 260.518 -—636.773 39.780 —884.968 -678.434 — 585.743 38.245 
900.00 90.480 320.774 266.637 —627.830 48.723 -916.527 -678.453 — 574.156 33:323 
1000.00 92.392 330.408 272.540 -—618.685 57.868 -949.093 -678.447 — 562.567 29.386 
1100.00 94.100 339.295 278.209 —609.359 67.194 -—982.583 -678.447 — 550.980 26.164 
1200.00 95.638 347.550 283.648 —599.871 76.682 -1016.930 -678.466 — 539.391 23.479 
1300.00 97.031 355.261 288.863 -—590.236 86.317 -1052.075 -678.515 — 527.800 21.207 
1400.00 98.295 362.499 293.867 -—580.469 96.084 -1087.967 -678.605 —516.203 19.260 
1500.00 99.443 369.320 298.672 -—570.581 105.972 -1124.561 -678.746 — 504.598 Ibe 
1600.00 100.484 SAS) 303.291 —560.584 115.969 -1161.819 -686.671 — 492.782 16.088 
1700.00 101.424 381.892 307.736 —550.488 126.065 -1199.704 -686.458 — 480.670 14.769 
1800.00 102.268 387.714 312.019 —540.302 136.251 -1238.187 -686.241 — 468.571 13.598 
1900.00 103.021 393.264 316.150 —530.037 146.516 -1277.238 -686.028 — 456.485 12.550 
2000.00 103.685 398.565 320.139 —519.701 156.852 -1316.832 -685.826 —444.409 11.607 

References 

Phase inl HS Cy 

GAS Jat Jat 

Be(OH)2[B] BERYLLIUM HYDROXIDE (BETA) 43.027 

Phase T Cy S) —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] J/(K mol) [ kJ / mol ] [ - 

SOL=B 298.15 65.674 50.208 50.208 — 905.836 0.000 —920.806 -905.836 —817.864 143.286 
300.00 66.079 50.615 50.209 —905.714 0.122 -—920.899 -905.852 —817.318 142.308 
400.00 82.918 72.148 53.030 — 898.189 7.647 -—927.048 -906.043 — 787.744 102.869 
500.00 92.948 91.818 58.857 — 889.355 16.481 -—935.264 -905.296 —758.241 79.213 
600.00 99.415 109.375 65.842 -—879.716 26.120 —945.341 -904.015 — 728.944 63.460 
700.00 103.979 125.060 73.201 —869.5385 36.301 -—957.077 -902.416 — 699.888 52.226 
800.00 107.482 139.182 80.581 —858.955 46.881 -—970.301 -900.617 —671.077 43.817 
900.00 110.376 152.013 87.816 —848.059 57.777 -—984.870 -898.681 — 642.499 37.290 
1000.00 112.919 163.776 94.832 —836.892 68.944 -1000.668 -896.653 —614.143 32.080 

References 

Phase H/S Cp Remarks 

SOL-B Jat Jal Jat NDPT= 366. 


| 


] 


110.107 


Phase WV 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1833.00 


References 
Phase im hs 


SOL $5 


[—————— 


Cp 


93.474 

94.209 
121.767 
136.813 
146.527 
153.372 
158.374 
162.024 
164.582 
166.193 
166.947 
166.898 
166.084 
164.528 
162.250 
We 2I) 
155.567 
154.196 


$5 


BERYLLIUM SILICATE (PHENACITE) 


S —(G-H298)/T H 


J/(K mol) 


64.434 

65.014 

96.361 
125.288 
151.147 
174.276 
195.100 
213.976 
231.188 
246.957 
261.456 
274.822 
287.166 
298.575 
309.125 
318.875 
327.877 
330.691 


Remarks 


Jat 


H-H298 


fe 


64.4384 -2145.555 
64.435 -2145.381 
68.522 -—2134.420 
77.034 -—2121.428 
87.272 —2107.230 
98.079 -2092.217 
108.927  -2076.617 
119.567 -—2060.587 
129.882 -2044.248 
139.818 -—2027.702 
149.359 -2011.038 
158.503 -1994.340 
167.258 -1977.684 
175.637 -—1961.148 
183.655 -—1944.803 
191.326 -1928.721 
198.665 -1912.974 
201.017 -—1907.863 


MPT= 1833. 


0.000 
0.174 
11.135 
24.127 
38.325 
53.338 
68.938 
84.968 
101.307 
117.853 
134.517 
1OT21 
167.871 
184.407 
200.752 
216.834 
232.581 
237.692 


185 


Be2Si04 
G AH; AG; log K; 
kJ / mol == | [ - 

—2164.766 -2145.555 -2031.197 355.857 
—2164.886 —2145.588 -2030.487 353.539 
—2172.964 —2146.369 -1991.955 260.123 
—2184.072 —2145.985 -1953.380 204.068 
—2197.918 -—2145.022 -1914.943 166.711 
—2214.210 -2143.746 -1876.694 140.041 
—2232.697 -—2142.309 -1838.641 120.051 
—2253.166 -—2140.812 -1800.772 104.514 
—2275.437 -2139.355 -1763.069 92.093 
—2299.355 -—2138.039 -1725.505 81.937 
—2324.786 —2136.933 -1688.053 73.479 
—2351.609 -—2136.102 -1650.682 66.325 
—2379.716 -—2135.616 -1613.362 60.195 
—2409.011 -—2135.546 -1576.064 54.883 
—2439.403 -2151.407 -1538.354 50.222 
—2470.809 -—2201.589 -1499.593 46.077 
—2503.153 -—2201.832 -1458.295 42.319 
—2514.019 -2202.017 -1444.662 41.168 


| 


186 


BeS 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase mn fs 


SOL Jal 


Jal 


S 


J/(K mol) 


37.028 
37.240 
48.325 
58.418 
67.428 
75.479 
SAMI 
89.312 
95.346 
100.915 
106.089 
110.919 
115.449 
119.706 
123.720 
127.518 
131.125 
134.560 
137.841 
140.985 
144.003 
146.907 
149.706 
152.409 
155.023 
157.554 
160.010 
162.394 
164.713 


BERYLLIUM SULFIDE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 

37.028 -234.304 0.000 -245.344 
37.029" = 264.241 0.063  -245.413 
38.484  -230.368 3.936 -—249.698 
41.480 -225.835 8.469  -—255.044 
45.068 -220.888 13.416  -261.345 
48.848  -215.662 18.642  -268.498 
52.637 =210:232 24.072. —276.414 
56.352 -204.640 29.664 -285.021 
59.954 -198.912 35.392  -294.258 
63.428 -193.068 41.236 -304.075 
66.770 -187.121 47.183 -314.428 
69.982 -181.086 53.218  -325.281 
73.070  -174.973 59.331 -336.602 
76.038  -168.802 65.502 -348.362 
78.894 -162.582 71.722 -360.535 
81.644 -156.317 77.987 -373.098 
84.293 -150.008 84.296 -386.032 
86.849 -143.654 90.650 -399.318 
89.317 -—137.256 97.048 -412.939 
91.703 -130.813 103.491  -426.881 
94.013  -124325 109.979 -441.132 
96.250 -117.792 116.512 -455.678 
98.419 -111.215 123.089 -470.510 
100.525  -104.594 129.710 -485.616 
102.571 -—97.929 136.375 -500.988 
104.561 -—91.221 143.083. -—516.618 
106.497 -84.470 149.834 -532.497 
108.384 =. 6/5, \p0:629 —548:0iN0 
110.223 -70.835 163.469 -564.973 


AH; AG; 
- 234.304 -232.972 
— 234.313 -232.964 
— 236.861 — 232.366 
— 238.335 -231.089 
— 239.234 -229.543 
-239.707  -227.888 
-240.127 -226.172 
—293.322 -223.249 
-292.104  -215.528 
-—290.880 -207.930 
-—289.662 -200.443 
—288.460 -193.057 
— 287.287  -185.762 
-—286.159 -178.550 
—292.810 -171.211 
-—291.316  -163.657 
—289.803  -156.191 
—288.270  -—148.810 
-—286.718 -—141.510 
-285.145 -134.288 
— 283.553. —127.142 
—281.940  -120.068 
—280.308 -—113.065 
—278.657 —106.131 
— 276.987 =99.263 
SZ SRE — 92.459 
—571.176 —73.998 
— 568.391 — 56.290 
— 565.569 — 38.680 


41.078 


Phase T 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Hess 


GAS Jal 


= 


Jal 


BERYLLIUM SULFIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) ihe gk kJ / mol 
210.272 210.272 263.592 0.000 200.899 
210.462 210.272 263.649 0.057 200.510 
219.5385 211.499 266.806 3.214 178.992 
226.903 213.865 270.111 6.519 156.659 
233.126 216.570 273.525 9:933 133.650 
238.509 219.328 277.018 13.426 110.062 
243.255 222.028 280.573 16.981 85.969 
247.505 224.627 284.182 20.590 61.428 
251.368 Zoveai 287.849 24.257 36.481 
254.926 229.480 2912583) 27-991 11.164 
258.248 231.740 295.402 31.810 — 14.496 
261.390 233.901 299'328 35.736 - 40.479 
264.400 235.973 303.391 39.799 —66.770 
267.315 237.965 307.616 44.024 — 93.356 
270.158 239.889 312.022 48.430 — 120.230 
272.947 241.752 316.623 53.031 — 147.386 
275.692 243.561 321.427 57.835 —174.818 
278.397 245.324 326.431 62.839 — 202.523 
281.062 247.044 331.628 68.036  -230.496 
283.684 248.727 337.003 73.411 — 258.734 
286.257 250.374 342.535 78.943 — 287.232 
288.776 251.989 348.201 84.609 —315.984 
291.233 253.574 353.976 90.384  -344.985 
293.625 255.128 359.835 96.243 — 374.228 
295.946 256.654 365.752 102.160  -403.707 
298.193 258.151 371.706 108.114 -433.415 
300.363 259.620 377.673 114.081  -463.343 
302.456 261.061 383.638 120.046  -493.485 
304.472 262.475 389.584 125.992 —§23.832 


AH; AG; 
263.592 213.271 
263.576 2122909 
260.313 196.324 
257.610 180.615 
299.179 165.452 
252.974 150.672 
250.678 136.212 
195.500 123.200 
194.657 115.211 
193.771 107.309 
192.861 99.489 
191.953 91.745 
191.077 84.070 
190.259 76.455 
181.794 69.093 
181.624 62.055 
181.632 55.023 
181.816 47.985 
182.167 40.932 
182.671 33.859 
183.307 26.758 
184.052 19.626 
184.882 12.460 
185.771 DO, 
186.694 =| ele 
187.628 =Or200 

— 109.032 —4.844 
— 107.078 = erhate' 
— 105.150 2.462 


187 


BeS{g] 


log Ks 
[ = 


— 37.364 
— 37.080 
— 25.637 
— 18.869 
— 14.404 
— 11.243 
—8.894 
SMT 
—6.018 
—5.096 
— 4.331 
— 3.686 
—3.137 
—2.662 
SAGAS 
= 1.907 
1! 
= soul) 
— 1.069 
— 0.842 
— 0.635 
—0.446 
-0.271 
—0.110 
0.040 
0.179 
0.090 
0.021 

— 0.043 


] 


BeSO4 BERYLLIUM SULFATE 105.076 

Phase if C, S —(G-H298)/T H H-H298 G AHy AG; log K; 
[K] [ J/(K mol) ali : kJ / mol ] [ - 

SOL-A 298.15 86.008 77.969 77.969  -1200.808 0.000 -1224.054 -—1200.808 -1089.353 190.850 
300.00 86.382 78.502 77.970  -1200.649 0.159 -1224.199 -—1200.830 -1088.662 189.553 
400.00 103.049 105.773 81.576  -1191.129 9.679 -1233.438 -—1203.673  -1051.061 137.254 
500.00 ike 1 Ks! 130.210 88.901 -1180.154 20.654 —1245.259 -1204.823 -1012.779 105.804 
600.00 WE TO) 152.425 97.664 -—1167.952 32.856 —1259.407 -—1204.785 -—974.352 84.825 
700.00 138.755 172.952 106.971 -1154.621 46.187 -—1275.688 —1203.663 — 936.023 69.847 
800.00 149.382 192.177 116.4382 -1140.212 60.596 -—1293.954 -—1201.779 — 897.909 58.627 
863.00 155.966 203.747 122.386  -—1130.593 70.215  -—1306.427 -—1200.277 — 874.036 52.903 

1.290 ls} 

SOL-B_ 863.00 158.058 205.037 122.386 -—1129.480 71.328 -—1306.427 -1199.164 — 874.036 52.903 
900.00 NO222 51h 211.760 125.923 -1123.555 77.253 =—1314.138 -1250.719 — 858.973 49.853 
908.00 163.164 213.200 126.685 -1122.253 78.555 -—1315.838 -—1250.324 — 855.492 49.214 

21.533 19.552 

SOL-C 908.00 163.189 234.733 126.685  -1102.701 98.107 -—1315.838 -—1230.772 — 855.492 49.214 
1000.00 174.460 251.048 137.380 -1087.140 113.668 -1338.188 -—1225.737 —817.708 42.713 
1100.00 183.141 268.107 148.495 -1069.234 131.574 -1364.152 -—1219.471 -—777.203 36.906 
1200.00 189.258 284.320 159.144 -1050.597 150.211 -1391.781 -—1212.660 —737.294 32.094 
1300.00 193.570 299.649 169.368 -1031.443 169.365 -1420.987 -—1205.505 — 697.969 28.045 
1400.00 196.572 314.111 179.196 -1011.926 188.882 -1451.682 -—1198.154 — 659.202 24.595 
1500.00 198.603 327.747 188.649 -—992.160 208.648 -1483.781 -1190.714 — 620.965 21.624 
1600.00 199.897 340.610 197.748 —972.230 228.578 -1517.205 -—1190.989 — 583.024 19.034 
1700.00 200.622 Cloyd axe! 206.513 -—952.200 248.608 -1551.879 -—1183.114 —545.268 16.754 
1800.00 200.902 364.230 214.959 —932.121 268.687  -1587.734 -1175.262 —507.974 14.741 

References 

Phase al ds Cy 

SOL-A Jat Jal 

SOL-B Jat Jat 

SOL-C Jat Jat 

BeSO4*2H20 BERYLLIUM SULFATE DIHYDRATE 141.106 

Phase il C5 S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) al kJ / mol ] [ - 

SOL 298.15 152.844 163.218 163.218 -—1822.969 0.000 -1871.632 -—1822.969 -1597.842 279.935 
300.00 153.344 164.165 163.221 -1822.686 0.283 -1871.935 -—1823.028 -1596.445 277.966 
400.00 180.330 Pla S75) 169.558 -1806.002 16.967 -—1890.792 -1827.490 -1520.437 198.549 
500.00 207.317 255.114 182.415 -1786.620 36.349 -1914.176 -—1829.137 -1443.461 150.797 

References 

Phase iis Cy 


SOL Nb1 


] 


] 


189 


VET AST BERYLLIUM SULFATE TETRAHYDRATE BeSO4*4H20 

Phase il) (or S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] SSK mol) ii kJ / mol = [ - 

SOL-A 298.15 216.441 233.049 233.049 -—2423.791 0.000 -2493.274 -—2423.791 -2080.395 364.477 
300.00 216.940 234.389 233.053 -—2423.390 0.401 -2493.707 —2423.894 -2078.264 361.858 
400.00 243.927 300.495 241.884 -2400.347 23.444  -2520.545 -—2430.779 -1962.213 256.239 
500.00 270.914 357.825 259.452 -2374.605 49.186 -2553.517 —24384.970 -1844.567 192.701 

References 

Phase H/S Cy Remarks 

SOL-A Nb1 e Tetragonal 

256.860 BERYLLIUM TUNGSTATE BeWwO4 

Phase T C, S —(G—-H298)/T H H-H298 G AH AG; log Ky 
[K ] [ J/(K mol) ali kJ / mol ] [ - 

SOL 298.15 96.915 88.366 88.366 -1513.353 0.000 -1539.699 -—1513.353 -1404.818 246.118 
300.00 97.342 88.967 88.368 ~-1513.173 0.180 -1539.863 -1513.357 -1404.145 244.483 
400.00 113.841 119.482 92.417 -1502.527 10.826  -1550.320 -1512.957 -1367.770 178.612 
500.00 123.781 146.023 100.545 -1490.614 22.739 -1563.626 -1511.783 -1331.598 139.111 
600.00 131.139 169.266 110.102 -1477.854 35.499 -1579.414 -1510.169  -1295.707 112.801 
700.00 137.278 189.954 120.059 -1464.426 48.927 -1597.394 -1508.241 -1260.112 94.031 
800.00 142.768 208.648 129.982 -1450.420 62.933 -1617.339 -1506.043  -1224.812 79.972 
900.00 147.879 225.762 139.687 -1435.885 77.468 -1639.071 -—1503.589 -1189.802 69.054 
1000.00 152.756 241.597 149.096 -1420.852 92501 -1662.449 -1500.887 -—1155.080 60.335 
1100.00 157.480 256.378 158.184 -1405.339 108.014 -1687.355 -1497.951 -1120.639 53.215 
1200.00 162.099 270.280 166.952 -1389.360 123.993 -1713.695 -1494.774 -1086.477 47.293 
1300.00 166.645 283.434 175.410 -1372.922 140.431 -1741.386 -—1491.352 -1052.589 42.294 
1400.00 171.138 295.949 183.577 -1356.032 157.321 -1770.361 -1487.685 -—1018.974 38.018 
1500.00 175.591 307.908 191.470 -1338.696 174.657 -1800.558 -1483.772 — 985.630 34.323 
1600.00 180.014 319.382 199.108 -1320.915 192.438 -1831.926 -—1487.339 —952.354 31.091 
1700.00 184.413 330.427 206.510 -1302.694 210.659 -1864.420 -—1482.456 —919.065 28.239 
1800.00 188.795 341.092 213.692 -1284.033 229.320 -1897.999 -1477.249 —886.073 PS ANS: 
1900.00 193.162 351.417 220.670 -1264.935 248.418 -1932.627 -—1471.724 — 853.380 23.461 
2000.00 197.518 361.435 227.459 -1245.401 267.952 -1968.272 -—1465.882 — 820.985 21.442 

References 

Phase il Hs C, 

SOL Jat Ja 


] 


190 


Bi BISMUTH 208.980 

Phase ll C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (A IK Ite) el kJ / mol ] [ - ] 

SOE 298.15 25.550 56.735 56.735 0.000 0.000 -16.916 0.000 0.000 0.000 
300.00 25.550 56.893 56.735 0.047 0.047 —17.021 0.000 0.000 0.000 
400.00 26.602 64.346 57.745 2.641 2.641 — 23.098 0.000 0.000 0.000 
500.00 28.725 70.499 59.695 5.402 5.402 — 29.848 0.000 0.000 0.000 
544.52 29.824 72.995 60.681 6.705 6.705 — 33.042 0.000 0.000 0.000 

20.747 11.297 

LIQ 544.52 30.479 93.741 60.681 18.002 18.002 — 33.042 0.000 0.000 0.000 
600.00 29.568 96.652 63.876 19.666 19.666 — 38.325 0.000 0.000 0.000 
700.00 28.560 101.127 68.888 22.567 22.567 —48.221 0.000 0.000 0.000 
800.00 28.008 104.901 73.160 25.393 25.393 — 58.528 0.000 0.000 0.000 
900.00 27.689 108.180 76.872 28.176 28.176 —69.185 0.000 0.000 0.000 
1000.00 27.483 111.086 80.151 30.934 30.934 —80.151 0.000 0.000 0.000 
1100.00 Pulse Ys) 113.697 83.084 Sieve) — — <Sish (O75) —91.393 0.000 0.000 0.000 
1200.00 PRAT: 116.069 85.736 36.400 36.400 — 102.883 0.000 0.000 0.000 
1300.00 27.196 118.245 88.154 39.119 39.119 -—114.600 0.000 0.000 0.000 
1400.00 27.196 120.261 90.376 41.839 41.839 — 126.526 0.000 0.000 0.000 
1500.00 27.196 N22 92.432 44.558 44.558 — 138.647 0.000 0.000 0.000 
1600.00 27.196 123.892 94.344 47.278 47.278 — 150.950 0.000 0.000 0.000 
1700.00 27.196 125.541 96.131 49.998 49.998 — 163.422 0.000 0.000 0.000 
1800.00 27.196 127.096 97.808 STAN ETAT — 176.055 0.000 0.000 0.000 
1900.00 27.196 128.566 99.389 55.437 55.437 — 188.839 0.000 0.000 0.000 
1934.00 27.196 129.048 99.906 56.362 56.362 —193.218 0.000 0.000 0.000 

References 

Phase ind S Cy Remarks 

SOL Hu1 Hut 


LIQ Hut Hut Hut,e BPT= 1934.GAS(Bi), L= 187.291 kJ / NBPT= 1837.GAS(Bi+Bi2) 


208.980 


Phase v 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase in 


GAS Hu1 


=== 


Hu1 


BISMUTH (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) let kJ / mol 
187.009 187.009 209.618 0.000 153.861 
187.137 187.009 209.656 0.038 153.515 
193.117 187.824 211.735 PATE 134.488 
197.755 1” 189;364 213.814 4.196 114.936 
201.545 191.088 215.892 6.274 94.965 
204.749 192.817 217.971 8.353 74.646 
207.525 194.486 220.050 10.432 54.030 
209.973 196.073 222.128 12.510 33.152 
212.163 197.574 224.207 =14.589 12.044 
214.144 198.992 226.285 16.667 OI 
215.953 200.331 228.364 18.746 — 30.780 
217.617 201.598 230.443 20.825 — 52.459 
219.158 202.798 232.522 22.904 —74.299 
220.593 203.937 234.602 24.984 — 96.287 
221.936 205.020 236.683 27.065 —118.414 
223.199 206.053 238.766 29.148 — 140.672 
224.391 207.039 240.851 31.233 — 163.052 
2251520 207.982 242.940 33.322 — 185.548 
226.594 208.886 245.034 35.416 — 208.154 


AH; AG; 
209.618 170.777 
209.609 170.536 
209.094 157.586 
208.412 144.784 
196.226 133.291 
195.404 122.868 
194.657 112.557 
193.952 102.337 
193.272 927195 
192.611 82.119 
191.964 72.103 
191.324 62.141 
190.683 52.228 
190.043 42.360 
189.405 32.535 
188.768 22.751 
188.134 13.003 
187.503 3.291 

0.000 0.000 


Bi2(9g] BISMUTH (GAS) 417.961 
Phase a; Cy S —(G-H298)/T H H-H298 G AH; AG log Ky 
[K] J/(K mol) | 4 kJ / mol ] | = ] 
GAS 298.15 36.942 973.743 273.743 220.078 0.000 138.462 220.078 172.293 —30.185 
300.00 36.948 273.972 273.744 220.146 0.068 137.955 220.052 171.996 —29.947 
400.00 37.141 284.631 275.196 223.852 3.774 110.000 218.571 156.195 =P) SEW 
500.00 37.235 292.930 277.943 227.571 7.493 81.106 216.768 140.802 —14.709 
600.00 37.288 299.724 281.024 231.298 11.220 51.463 191.966 {28.114 = lalee 
700.00 37.321 305.474 284.117 235.028 14.950 21.196 189.894 117.639 —8.778 
800.00 37.345 310.460 287.105 238.762 18.684 —9.606 187.976 107.449 —7.016 
900.00 37.361 314.859 289.949 242.497 22.419 —40.876 186.144 97.494 —5.658 
4000.00 37.374 318.796 292.640 246.234 26.156 —72.562 184.365 87.740 —4.583 
1100.00 37.384 322.359 295.183 249.972 29.894 — 104.623 182.622 78.162 SA 7/2 
4200.00 37.392 325.612 297.585 253.711 33.633 — 137.024 180.911 68.741 —2.992 
1300.00 37.397 328.605 299.858 257.450 37.372 —169.737 179.211 59.463 — 2.389 
1400.00 37.402 331.377 302.011 261.190 41.112 =202 1/38 Aiea 50.315 —{.877 
1500.00 37.405 333.957 304.056 264.930 44.852 — 236.006 175.813 44.289 — 1.438 
1600.00 37.407 336.372 306.001 268.671 48.593 — 269.524 Wes 32.376 = Ooi 
1700.00 37.407 338.639 307.855 272.412 52.334 SOEs 172.416 23.569 —0.724 
1800.00 37.407 340.777 309.625 276.152 56.074 — 337.247 170.718 14.863 -0.431 
1900.00 37.405 342.800 311.318 279.893 59.815 —871.427 169.019 6.250 = Oali2 
2000.00 37.403 344.719 312.941 283.633 63.555 —405.804 -—206.434 10.504 —0.274 
References 
Phase H/S Cp 
GAS Hu1 Hut 
BiAsO4 BISMUTH ARSENATE 347.900 
Phase a Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) i) | kJ / mol ] — 
SOL 298.15 2 es} 168.071 168.071 —795.211 0.000 ~845.321 —-795.211 —695.431 121.837 
300.00 421.426 168.821 168.074 —794.987 0.224 ~845.633 -—795.188 —694.812 420.977 
400.00 133.385 205.559 173.002 —782.188 13.023 ~864.412 —-793.431 —661.594 86.395 
500.00 140.963 236.184 182.661 —768.449 26.762 ~886.542 —791.139 — 628.894 65.700 
600.00 146.817 262.419 193.820 —754.051 41.160 ~911.503 —-—799.946 —595.524 51.845 
700.00 151.857 285.437 205.297 —739.113 56.098 ~938.919 -—797.096 —561.674 41.913 
758.00 154.567 297.633 211.900 —730.226 64.985 ~955.831 —795.286 —542.240 37.366 
References 
Phase H/S Cp 
SOL Gi G1 


288.884 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase a fS 


GAS Tk1 


——— 


BISMUTH MONOBROMIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


267.467 
267.695 
278.399 
286.810 
293.733 
299617 
304.734 
309.264 
313.327 
317.014 
320.388 
323.500 
326.388 
329.083 
331.610 
333.989 
336.238 
338.369 
340.395 


H H-H298 G 

al kJ / mol 
267.467 53.409 0.000 -26.336 
267.468 53.477. 0.068 -26.831 
268.923 57.200 3.791 54.160 
271.689 60.969 7.560 -82.436 
274.803 64.767 11.358  -111.473 
277.938 68.584 15.175 -141.148 
280.975 72.417 19.008  -171.371 
283.871 76.262 22.853  -202.075 
286.617 80.119 26.710  -233.208 
289.215 83.987 30.578 264.728 
291.674 87.865 34.456  -296.600 
294.004 91.753 38.344  -328.797 
296.216 95.650 42.241 -361.293 
298.318 99.557 46.148  -394.068 
300.321 103.472 50.063 427.104 
302.232 107.397 53.988  —460.385 
304.059 111.330 57.921  —493.898 
305.809 115.272 61.863 527.629 
307.488 119.223 65.814 —561.568 


AHs AG, 
53.409 13.270 
53.360 13.021 
37.248 2.846 
36.410 — 5.661 
24.085 — 12.830 
23.133 — 18.905 
22.266 — 24.851 
21.449 — 30.691 
20.666 — 36.442 
19.907 — 42.116 
19.170 — 47.722 
18.446 —53.267 
17.728 — 58.756 
17.016 — 64.194 
16.314 — 69.585 
15.612 —74.933 
14.919 — 80.239 
14.232 — 85.506 
S7S1o20 — 84.350 


193 


BiBr(g] 


log K; 
Sees 


S20 
= 2.207, 
-0.372 
0.591 
1.117 
1.411 
1.623 
1.781 
1.904 
2.000 
2.077 
2.140 
2.192 
2.235 
2.272 
2.302 
2.328 
2.351 
2.203 


194 


BiBr3 BISMUTH BROMIDE 448.692 

Phase T Gs S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [J / (Kimo) [ kJ / mol ] Mas 

SOL-A 298.15 100.826 195.393 195.393 — 276.144 0.000 —334.400 -276.144 — 249.413 43.696 
300.00 100.930 196.017 195.395 —275.957 0.187 —334.762  -276.215 — 249.247 43.398 
400.00 106.556 225.823 199.421 — 265.583 10.561 —355.912 -320.157 — 231.090 30.177 
431.00 108.300 233.841 201.611 — 262.253 13.891 —363.038 -319.371 — 224.216 27.174 

Wel i 3.326 

SOL-B 431.00 87.864 241.558 201.611 — 258.927 WANE —363.038  -316.045 — 224.216 27.174 

491.70 87.864 Psi Nese) 207.273 — 253.594 22.550 —378.060 -315.768 —211.303 22.447 
41.908 20.606 

LIQ 491.70 144.613 295.043 207.273 — 232.988 43.156 —378.060 -295.162 —211.303 22.447 
500.00 144.248 297.460 208.750 —231.789 44.355 —380.519 -294.662 — 209.892 21.927 
600.00 139.844 323.370 PLR TAT | — 217.584 58.560 —411.606 -300.299 — 192.328 16.744 
700.00 135.441 344.597 Py | PUTT — 203.820 72.324 —445.038 -—295.039 — 174.754 13.040 
800.00 131.038 362.395 PAs}a} oi oks) — 190.496 85.648 —480.412 -290.162 — 157.908 10.310 

References 

Phase In) HS Gj 

SOL-A Pa2 Pa2 

SOL-B Pa2 Pa2 

LIQ Pa2 Pa2 

BiBr3[g] BISMUTH BROMIDE (GAS) 448.692 

Phase Th Cy Ss) —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] i) (KK mol) I) Ih kJ / mol ] [ - 

GAS 298.15 81.220 384.410 384.410 — 156.900 0.000 —271.512 -—156.900 — 186.524 32.678 
300.00 81.244 384.912 384.411 — 156.750 0.150 —272.223 -—157.007 — 186.708 32.509 
400.00 82.050 408.413 387.610 — 148.579 8.321 —311.944 -203.153 — 187.121 24.436 
500.00 82.421 426.766 393.673 — 140.353 16.547 —353.736 -—203.227 — 183.110 19.129 
600.00 82.636 441.814 400.480 — 132.100 24.800 —397.188 -—214.815 -—177.910 15.488 
700.00 82.774 454.563 407.318 — 123.829 33.071 —442.023 -215.048 -—171.739 12.815 
800.00 82.866 465.622 413.930 — 115.546 41.354 —488.044 -215.213 — 165.540 10.809 
900.00 82.926 475.386 420.227 — 107.257 49.643 —535.104 -215.342 — 159.323 9.247 
1000.00 82.964 484.126 426.188 —98.962 57.938 —583.088 -215.454 — 153.093 7.997 
1100.00 82.988 492.034 431.820 —90.664 66.236 —631.902 ~—215.556 — 146.852 6.973 
1200.00 83.004 499.256 437.143 — 82.365 74.535 —681.472 -215.651 — 140.602 6.120 
1300.00 83.018 505.900 442.180 -74.063 82.837 -—731.734 -215.748 — 134.344 5.398 
1400.00 83.035 512.053 446.954 — 65.761 91.139 —782.635 -215.852 — 128.078 4.779 
1500.00 83.061 517.783 451.487 —57.456 99.444 —834.130 -215.962 — 121.805 4.242 

References 

Phase nes Cy 

GAS Pa2 Pa2 


] 


244.433 BISMUTH MONOCHLORIDE (GAS) BiCl[g] 
Phase T C, S —(G—-H298)/T H H-H298 G AH AG; log K; 
[K] (KK mol) iL i kJ / mol : ] eee 
GAS 298.15 36.253 255.082 255.082 25.104 0.000 —50.949 25.104 -—0.772 0.135 
300.00 36.271 255.307 255.083 PASTA 0.067 —51.421 25.092 -—0.933 0.162 
400.00 36.924 265.842 256.515 28.835 Sit =77.502 24.429 -9.511 1.242 
500.00 SiRCTa 274.122 259.238 32.546 7.442 — 104.515 23.594 — 17.904 1.870 
600.00 37.498 280.939 262.303 36.285 11.181 — 132.278 ikeon — 24.956 ATES: 
700.00 37.668 286.732 265.390 40.044 14.940 — 160.669 10.270 — 30.911 2.307 
800.00 37.808 291.772 268.379 43.818 18.714 — 189.599 9.366 — 36.732 2.398 
900.00 37.930 296.232 271.231 47.605 22.501 —219.004 8.506 —42.442 2.463 
1000.00 38.041 300.234 273.935 51.403 26.299 — 248.831 7.676 — 48.058 2.510 
1100.00 38.145 303.865 276.493 OOIZIS 30.109 — 279.038 6.869 — 53.592 2.545 
1200.00 38.244 307.188 278.914 59.032 33.928 —309.593 6.081 —59.054 Ceoilal 
1300.00 38.340 310.253 281.209 62.861 CY /aThey/ — 340.467 5.304 — 64.450 2.590 
1400.00 38.433 313.098 283.386 66.700 41.596 —371.637 4.533 — 69.787 2.604 
1500.00 38.524 315.752 285.456 70.548 45.444 — 403.081 3.767 —75.069 2.614 
1600.00 38.614 318.242 287.428 74.405 49.301 — 434.782 3.006 — 80.300 2.622 
1700.00 38.703 320.585 289.311 78.271 53.167 — 466.724 220i — 85.483 2.627 
1800.00 38.791 322.800 291.110 82.146 57.042 — 498.894 1.501 — 90.623 2.630 
References 


Phase H/S Cp 


GAS Tk1 2 

315.338 BISMUTH CHLORIDE BiCI3 

Phase a Ce S  ~(G-H298)/T HK H-H298 G AH; AG, log Ky 
[K] | [————~J/(K mol) ie kJ / mol a “eae 


SOL 298.15 100.429 176.983 176.983 -379.070 0.000 -431.838 -379.070 -315.139 55.211 
300.00 100.537 177.605 176.985  -378.884 0.186  -432.166 -379.026 -314.742 54.801 
400.00 106.391 207.329 180.998  -368.538 10532 -451.469 -376.473 —293.691 38.352 
500.00 112.244 231.698 188.770 -357.606 21.464 -473.455 -373.659  -273.316 28.553 
506.70 112:636\ ~ 233.195 189.348  -356.853 22.217 -475.013 -373.461 =U 28.037 
46.736 23.681 
LIQ 506.70 143.511 279.931 189.348 -333.172 45.898 -475.013 -349.780  -271.973 28.037 
600.00 143.511 304;186) 9205.3725" “—319762") 59:288 “—602:203" 9=655.5925 9" — 256.977 22.372 
700.00 143.511 326.308 221.109  -305.431 73.639 -533.847 -349.617 -241.016 U/aohss) 
800.00 143.511 345.471 235.484  -291.080 87.990 -567.457 -343.650 -225.909 14.750 


References 
Phase H/S Cy 


SOL Nb1 Pa2 
LIQ Pa2 Pa2 


196 


BiCI3[g] BISMUTH CHLORIDE (GAS) 315.338 
Phase W Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J /(K mol) Ah kJ / mol ] [ - 
GAS 298.15 79.569 357.423 357.423 — 265.266 0.000 —371.832 -265.266 — 255.133 44.698 
300.00 79.612 357.915 357.425 — 265.119 0.147 —372.493 -265.260 — 255.070 44.412 
400.00 Sia, 381.055 360.569 — 257.072 8.194 —409.494 -265.007 — 251.716 32.871 
500.00 81.814 399.240 366.550 — 248.921 16.345 —448.541 -264.974 — 248.402 25.950 
600.00 82.192 414.193 373.281 — 240.719 24.547 — 489.235 -276.489 — 243.918 21.235 
700.00 82.421 426.881 380.055 — 232.488 32.778 —531.304 -276.674 — 238.474 17.795 
800.00 82.569 437.897 386.612 — 224.238 41.028 —574.555 -276.808 — 233.008 15.214 
900.00 82.670 447.629 392.861 —215.975 49.291 —618.841 -276.918 — 227.526 13.205 
1000.00 82.743 456.343 398.781 — 207.705 57.561 —664.047 -277.017 — 222.033 11.598 
References 
Phase nl PS Cy 
GAS Pa2 Pa2,e 
BiF[g] BISMUTH MONOFLUORIDE (GAS) 227.979 
Phase aT) C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) i Al kJ / mol ] [ - 
GAS 298.15 34.407 244.120 244.120 — 29.384 0.000 -— 102.168 — 29.384 —55.021 9.639 
300.00 34.444 244.333 244.121 — 29.320 0.064 — 102.620 — 29.397 —55.180 9.608 
400.00 35.768 254.449 245.491 — 25.801 3.583 — 127.580 —30.077 — 63.674 8.315 
500.00 36.426 262.508 248.116 — 22.188 7.196 — 153.442 — 30.907 -—71.981 7.520 
600.00 36.822 269.187 251.087 - 18.524 10.860 — 180.036 — 43.244 -—78.949 6.873 
700.00 37.093 274.885 254.090 — 14.828 14.556 — 207.247 —44 224 — 84.822 6.329 
800.00 37.299 279.852 257.006 —11.108 18.276 — 234.989 -— 45.133 -—90.559 5.913 
900.00 37.466 284.255 259.794 -—7.369 22.015 — 263.199 — 46.001 — 96.184 5.582 
1000.00 37.610 288.210 262.441 -—3.615 25.769 — 291.825 — 46.846 —101.715 5.13 
1100.00 37.738 291.801 264.949 0.152 29.536 —320.828 - 47.672 - 107.162 5.089 
1200.00 37.855 295.089 267.326 3.932 33.316 — 350.175 — 48.481 -—112.534 4.898 
1300.00 37.965 298.124 269.580 7.723 37.107 — 379.838 — 49.283 -— 117.839 ANTS Ss 
1400.00 38.070 300.941 PAP TPA Wie525 40.909 -— 409.793 — 50.082 — 123.083 4.592 
1500.00 38.170 303.571 PS) TIME 15.337 44.721 — 440.020 —50.878 — 128.269 4.467 
1600.00 38.268 306.038 275.698 19.159 48.543 — 470.501 —51.671 — 133.403 4.355 
1700.00 38.363 308.361 211.552. 22.990 52.374 —501.223 — 52.460 — 138.487 4.255 
1800.00 38.456 310.556 279.325 26.831 56.215 — 532.169 —53.244 — 143.525 4.165 
1900.00 38.548 312.638 281.024 30.681 60.065 — 563.330 —54.025 — 148.519 4.083 
2000.00 38.638 314.617 282.655 34.541 63.925 —594.693 -241.679 — 147.084 3.841 
References 
Phase H/S Gs 


GAS Tk1 


] 


197 


265.976 BISMUTH FLUORIDE BiF3 
Phase ih C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) 1a kJ / mol ——} [-] 
SOL 298.15 85.775 122.591 122.591 —909.183 0.000 -—945.734 -909.183 — 838.123 146.836 
300.00 86.042 123.123 122.593 —909.024 0.159 —945.961 -909.158 — 837.682 145.853 
400.00 96.597 149.478 126.114 — 899.838 9.345 —959.629 -907.386 —814.105 106.311 
500.00 103.102 171.765 133.075 — 889.838 19.345 —975.720 -905.192 —791.033 82.639 
600.00 109.799 191.123 141.168 — 879.210 29.973 —993.884 -914.038 —767.274 66.797 
700.00 120.378 208.770 149.578 — 867.749 41.4384 -1013.888 -—910.803 —743.055 55.447 
800.00 138.333 225.916 158.048 — 854.889 54.294 -1035.621 -906.178 —719.385 46.971 
900.00 167.081 243.746 166.568 — 839.722 69.461 -1059.094 -899.266 — 696.422 40.419 
922.00 175.190 247.878 168.458 — 835.958 73.225 -1064.502 -897.322 — 691.486 39.175 
23.280 21.464 
LIQ 922.00 184.514 Ceo 168.458 —814.494 94.689 -1064.502 -875.858 —691.486 39.175 
1000.00 184.514 286.142 177.061 —800.102 109.081 -1086.244 -867.925 —676.215 Sonee 
1100.00 184.514 303.728 187.790 —781.651 127.532 -—1115.752 -—857.773 — 657.536 31.224 
References 
Phase H/S Cy 
SOL Pa2 Pa2 
LIQ Pa2 Pa2 
265.976 BISMUTH FLUORIDE (GAS) BiF3([g] 
Phase A Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) eal kJ / mol ] [ - ] 
GAS 298.15 72.639 Cleo 317.759 —707.933 0.000 —802.673 -707.933 —695.062 WU ANZ 
300.00 72.163 318.208 317.760 -—707.799 0.134 —803.261 -707.933 — 694.982 121.007 
400.00 HN 339.829 320.678 -700.273 7.660 —836.204 -707.821 — 690.680 90.194 
500.00 79.181 Cy ASS) 326.311 — 692.446 15.487 —871.089  -707.800 — 686.402 71.708 
600.00 80.314 371.831 332.720 -- 684.466 23.467 -—907.565 -—719.294 — 680.955 59.282 
700.00 81.015 384.268 339.217 — 676.397 31.536 —945.385 -719.451 -—674.551 50.336 
800.00 81.487 395.118 345.541 — 668.271 39.662 —984.366 -719.560 — 668.129 43.624 
900.00 81.825 404.737 351.594 — 660.104 47.829 -1024.367 -719.648 —661.695 38.404 
1000.00 82.079 AnOrOe 357.347 —651.909 56.024 -1065.280 -719.731 — 655.252 34.227 
1100.00 82.280 421.204 362.802 — 643.690 64.248 -1107.015 -719.813 — 648.800 30.809 
1200.00 82.443 428.371 367.972 — 635.454 72.479 -1149.499 -719.894 — 642.340 27.960 
1300.00 82.580 434.975 372.875 — 627.203 80.730 -1192.671 -719.982 — 635.874 25.550 
1400.00 82.699 441.100 Ciimooe —618.939 88.994  -—1236.478 —-720.081 —629.401 23.483 
1500.00 82.803 446.809 381.962 -—610.663 97.270 -1280.877 -—720.191 — 622.920 21.692 
References 
Phase Int os Cy 
GAS Pa2 Pa2 


198 


Bil BISMUTH MONOIODIDE 335.885 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] —_ _—_—J/ (Kimo) kJ / mol [ - 

SOL-A 298.15 41.953 25,020 125.520 —54,559 0.000 —91.983 —54,559 — 57.753 10.118 
300.00 42.049 125.780 125.521 —54.481 0.078 —92.215 —54.579 —57.773 10.059 
400.00 47.237 138.587 127.232 —50.017 4.542 -— 105.452 -—63.527 —58.411 7.628 
500.00 52.426 149.685 130.635 — 45.034 9.525 —119.876 —85.402 —55.017 5.748 
564.00 55.746 156.196 eke 7A0) —41.572 12.987 — 129.667 — 96.331 —50.745 4.700 

2.314 1.305 

SOL-B_ 564.00 54.810 158.509 STAD) — 40.267 14.292 — 129.667 —95.026 —50.745 4.700 
600.00 54.810 161.901 134.793 — 38.294 16.265 — 135.435 -—94.802 —47.925 Aeihe 

References 

Phase H/S Cy 

SOL-A Pi/e e 

SOL-B P1 e 

Billg] BISMUTH MONOIODIDE (GAS) 335.885 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] f J/(K mol) kJ / mol ] [ - 

GAS 298.15 SiMe 275.417 275.417 74.555 0.000 -—7.560 74.555 26.669 -—4.672 
300.00 37.149 275.646 PAS <1 \ Tf 74.624 0.069 —8.070 74.526 26.372 —4.592 
400.00 37.802 286.435 276.884 78.375 3.820 — 36.199 64.865 10.842 —1.416 
500.00 38.150 294.911 279.672 82.174 7.619 — 65.281 41.806 —0.421 0.044 
600.00 Stel G/ Ie 301.887 282.810 86.001 11.446 —95.131 29.493 —7.622 0.664 
700.00 38.547 307.816 285.969 89.848 15.293 — 125.624 28.557 -— 13.732 1.025 
800.00 38.686 312.973 289.030 93.710 IIS — 156.669 27.107 -—19.715 1.287 
900.00 38.808 Oil OO 291.948 97.585 23.030 — 188.199 26.908 — 25.594 1.485 
1000.00 38.920 321.631 294.715 101.471 26.916 — 220.160 26.143 — 31.386 1.639 
1100.00 39.024 325.346 297.334 105.368 30.813 — 252.512 25.403 — 37.103 e762 
1200.00 39.123 328.746 299.812 109.276 34.721 — 285.219 24.684 — 42.754 1.861 
1300.00 39.218 331.881 302.160 113.193 38.638 —318.253 23.978 — 48.345 1.943 
1400.00 39.312 334.791 304.388 telife 19 42.564 — 351.588 23.278 —53.882 2.010 
1500.00 39.403 337.506 306.506 121.055 46.500 — 385.204 22.584 —59.369 2.067 
1600.00 39.493 340.052 308.524 125.000 50.445 — 419.083 21.896 —64.810 2.116 
1700.00 39.582 342.449 310.450 128.954 54.399 — 453.210 21.214 —70.208 Paiheyit 
1800.00 39.670 344.714 312.291 132.916 58.361 — 487.569 20.538 —75.567 2.193 
1900.00 39.757 346.861 314.054 136.888 62.333 —522.148 19.868 — 80.888 2.224 
2000.00 39.844 348.903 315.746 140.868 66.313 —556.937 -167.673 —79.785 2.084 

References 

Phase H/S Cy 


GAS Tk1 


589.694 


SOL 


LIO 


[KJ 


298.15 


BISMUTH JODIDE 


C, S +~GH298)/T H H-+H296 G AH, AG, 

{ J /(K mol) ] { kJ / mol - —] 
105.855 224,681 224 664 — 150,624 0.000 -217613 -150624  -148.755 
105,657 225,335 224683 -150422 0196 -218.029 -150627  -148.744 
102,474 255.005 226.751 -140.122 10502 -242124 -175.372 -147.198 
106.836 278.259 226.3297 -129.693 20.931 -268.823 -239994 -133.939 
114,162 298.357 245,081 -118.659 31965  -297.673 -248.851 -—111.796 
121,243 313.383 252,385 -109.035 41589 -322700 -246.223 —93.275 

57 378 39.120 
150.624 370.761 252,385 -69.915 80.709 -—322700 -207.103 -93.275 
150.624 374,729 255.514 -67.174 83450 -329484 -205.912 — 90.252 
150.624 394,242 2/1.701 ~5§2.111 98513 -367985 -199.333 -714.178 
150.624 412,583 226,388 -37.049 113575 -408373 -192.725 —58.930 
C, 
P22 
eZ 
BISMUTH IODIDE (GAS) 
C, bs) AGH298)/T H HH296 G AH, AG, 
ee J/(K mol) 1 [ kJ / mol =A 
62.088 408.384 406.384 —16.318 0.000 -138.076 -16318 —69.221 
62.101 408 292 406.386 —16.166 0.152 -138834 -16.365 — 69.549 
62.555 432.583 411.613 -79HN 8388 -—180963 -43.180 — 86.037 
62.764 451.029 417.719 0337 16655  -225178 -109.964 —90.294 
62.875 466.1W 424 567 6620 24938 -271.058 —-—121573 — 85.182 
62.941 478.910 431.444 16.911 33.229 -318.327 -121.827 —79.095 
62.983 489.989 438.082 25.207 41525  -366.784 -122.015 -72.977 
83.011 499.764 444403 33507 49825 -416281 -122.169 — 66.838 
83.029 508.511 450.385 41809 58127 -466.703 —-—122306 — 60.683 
83.042 516.426 456.034 50.113 66.431 —-517956 —122435 —54.514 
83.051 523.652 461.372 58.417 747325 -—569.965 -—122.557 —48,334 
83.058 530.300 466 422 66.723 83.041 -—622667 -—122.682 —42.144 
83.062 536.455 471.207 75029 91347 -676.008 -—122817 —35.943 
83.065 542.186 475.70 83.335 99.653 -—729944 -122.960 —293.733 
C 
P22 


200 


BiK3 BISMUTH 3—POTASSIUM 326.275 

Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG log Ky 
[K] J/(K mol) | {I kJ / mol ] = 

SOL-A 298.15 92.047 193.422 193.422 —173.218 0.000 —230.887 -173.218 — 156.127 27.353 
300.00 92.130 193.992 193.424 -— 173.048 0.170 -—231.245 -173.258 — 156.021 27.166 
400.00 96.637 221.113 197.091 — 163.609 9.609 -—252.055 -—182.866 — 148.561 19.400 
500.00 101.144 243.161 204.166 — 153.720 19.498 -—275.301 -185.062 -— 139.721 14.597 
553.00 103.533 253.470 208.403 -—148.296 24.922 —288.465 -197.350 — 134.687 WHEE 

0.000 0.000 

SOL-B 553.00 103.533 253.470 208.403 -148.296 24.922 —288.465 -197.350 — 134.687 12.722 
600.00 105.651 262.000 212.271 —143.380 29.838 -300.581 -198.106 — 129.329 ileZog 
700.00 110.158 278.625 220.585 -132.590 40.628 -—327.628 -199.207 -—117.771 8.788 
800.00 114.665 293.629 228.792 -121.349 51.869 -—356.252 -199.724 — 106.095 6.927 
900.00 119.172 307.395 236.771 —109.657 63.561 —386.312 -199.767 —94.385 5.478 
944.00 WIS 313.130 240.197 -104.370 68.848 -—399.964 -199.659 — 89.235 4,938 

References 

Phase H/S Cp Remarks 

SOL-A Tk1 e Hu1 YiPV= See. 

SOL-B u e Hu1 MPT= 944. 

BiMn BISMUTH MANGANESE 263.918 

Phase 1 C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ] [ kJ / mol ] [ - 

SOL 298.15 47.662 94.140 94.140 — 20.999 0.000 -49.067 -20.999 — 22.608 3.961 
300.00 47.719 94.435 94.141 —20.911 0.088 — 49.241 —21.007 —22.618 3.938 
400.00 50.794 108.584 96.049 = 15.985 5.014 —59.419 -21.404 — 23.095 3.016 
500.00 53.869 120.249 99.755 = 10.752 10.247 -70.876  -21.850 — 23.468 2.452 
600.00 56.944 130.342 104.029 —5.211 15.788 -—83.416  -33.678 — 22.591 1.967 
700.00 60.019 139.351 108.443 0.637 21.636 -96.909 -34.006 —20.713 1.546 
800.00 63.095 147.566 112.827 6.793 27.792 —111.260 -34.087 — 18.806 1.228 
870.00 65.247 152.948 115.840 11.285 32.284 -—121.780 -34.014 — 17.471 1.049 

References 

Phase in fs C, Remarks 

SOL Nb1/e e M5 DPT= 870. (peritec.) 


] 


267.670 

Phase T 
[K] 

SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
928.00 

References 

Phase HS 

SOL P2/Ku1 


— == 


BISMUTH NICKEL 


S —(G-H298)/T 


J/(K mol) 


88.282 

88.603 
103.768 
115.962 
126.278 
135.297 
143.368 
150.713 
152.662 


Remarks 


Tk1 


H H-H298 G 

] [ kJ / mol 

88.282 —7./82 0.000 — 34.103 
88.283 —7.686 0.096 — 34.267 
90.338 -2.410 BISie — 43.917 
94.282 3.058 10.840 — 54.923 
98.776 8.719 16.501 — 67.048 
103.362 14.573"> -22:355 — 80.135 
107.867 20.619 28.401 -—94.076 
112.225 26.857 34.639 -108.785 
113.416 28.638 36.420 -113.032 


DPT= 928. 


AH; AG, 

= athey —8.281 

-7.782 — 8.284 

— (20a —8.448 

— 8.080 —G.009 
Saloon -7.479 
— 20.320 19), S1a)// 
— 20.192 —3.226 
— 19.889 el 22 
=19:/811 —0.539 
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Bi203 BISMUTH OXIDE 465.959 

Phase T Cy S —(G—-H298)/T H H-H298 G AH AG; log K; 
[K] J) (Kimo) od kJ / mol ] i <= 

SOL-A 298.15 WHO kee} 151.499 151.499 —573.882 0.000 —619.051 -573.882 — 493.473 86.454 
300.00 113.672 152.201 151.501 -—573.672 0.210 -—619.332 -573.848 —492.975 85.834 
400.00 119.801 185.837 156.045 — 561.965 11.917 —636.300 -571.785 — 466.320 60.895 
500.00 123.458 212.989 164.806 —549.791 24.091 —656.285 -569.721 —440.197 45.987 
600.00 126.143 235.745 174.784 — 537.305 36.577 —678.752 -590.503 -—412.162 35.882 
700.00 128.368 255.361 184.925 —524.577 49.305 —703.330 -588.459 — 382.596 28.550 
800.00 130.349 272.634 194.831 —511.640 62.242 —729.747 -586.179 — 353.340 23.071 
900.00 132.187 288.094 204.349 —498.512 75.370 -—757.796 -—583.726 — 324.381 18.827 
1000.00 133.937 302.112 213.435 —485.205 88.677 —787.317 -—581.128 — 295.702 15.446 
1003.00 133.989 COZ OIG 213.701 — 484.803 89.079 —788.224 -581.048 — 294.846 1152855 

31.453 31.547 

SOL-B 1003.00 138.490 333.966 213.701 —453.256 120.626 —788.224 -549.501 — 294.846 159359 

1098.00 138.490 346.499 224.657 -—440.100 133.782 —820.555 -546.552 — 270.862 12.886 
15.242 16.736 

LIQ 1098.00 179.912 361.741 224.657 — 423.364 150.518 —820.555 -529.816 — 270.862 12.886 
1100.00 179.912 362.068 224.906 —423.004 150.878 —821.279 -529.671 — 270.390 12.840 
1200.00 179.912 SiMe 236.998 -405.013 168.869 —858.280 -—522.453 — 247.138 10.758 
1300.00 179.912 392.124 248.385 —387.021 186.861 —896.782 -515.276 — 224.487 9.020 
1400.00 179.912 405.456 259.134 —369.030 204.852 -—936.669 -—508.144 — 202.386 Tes 
1500.00 179.912 417.869 269.307 —351.039 222.843 -—977.843 -501.054 — 180.794 6.296 
1600.00 179.912 429.480 278.959 —333.048 240.834 -1020.216 -494.002 — 159.674 Bess 
1700.00 179.912 440.387 288.137 —315.057 258.825 -1063.715 -486.988 — 138.993 4.271 
1800.00 179.912 450.671 296.884 —297.065 276.817 -1108.273 -480.010 —118.724 3.445 

References 

Phase Hes Cy 

SOL-A Nb1 Pa2 

SOE-B Pa2 Pa2 

LIQ Pa2 Pa2 

BiOCI BISMUTH CHLORIDE OXIDE 260.432 

Phase Ty C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] I) (Rio) let kJ / mol ] [ - 

SOL 298.15 74.038 120.499 120.499 — 366.899 0.000 -—402.826 -366.899 — 322.067 56.425 
300.00 74.140 120.957 120.501 — 366.762 0.137 —403.049 -366.868 — 321.789 56.028 
400.00 79.705 143.048 123.475 — 359.070 7.829 —416.289 -364.988 — 307.036 40.095 
500.00 85.270 161.432 129.276 — 350.821 16.078 —431.5387 -362.815 — 292.794 30.588 
600.00 90.835 177.470 135.998 — 342.016 24.883 —448.498 -371.672 — 277.862 24.190 
700.00 96.399 191.891 142.969 — 332.654 34.245 -—466.977 -368.677 — 262.456 19.585 

References 

Phase H/S Gs 


SOL Nb1 


] 


] 


514.159 BISMUTH SULFIDE Bi2S3 

Phase if Ge S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] = I revel | il kJ/mol = = =| [ - 

SOk 298.15 122.055 200.401 200.401 — 143.101 0.000 —202.851 -143.101 — 140.347 24.588 
300.00 122.131 201.156 200.403 — 142.875 0.226 —203.222 -143.096 — 140.330 24.434 
400.00 126.231 236.853 205.243 — 130.457 12.644 —225.198 -—149.608 — 139.170 18.174 
500.00 130.332 265.461 214.517 -—117.629 25.472 -—250.359 -—154.009 - 136.121 14.220 
600.00 134.432 289.586 225.068 — 104.391 38.710 —278.142  -180.027 — 129.891 11.308 
700.00 138.532 310.616 235.818 —90.742 52.359 —308.174 -182.110 — 121.359 9.056 
800.00 142.633 329.382 246.361 —76.684 66.417 —340.190 -183.783 — 112.565 2350 
900.00 146.733 346.419 256.546 —62.216 80.885 -—373.993 -343.501 — 100.118 5.811 
1000.00 150.833 362.091 266.327 — 47.338 95.763 —409.428  -339.644 -—73.278 3.828 
1036.00 152.309 367.451 269.749 -—41.881 101.220 —422.561 -338.152 —63.715 3.213 

76.612 79.370 

LIQ 1036.00 209.200 444.063 269.749 37.489 180.590 — 422.561 -—258.782 —63.715 Baile 
1100.00 209.200 456.603 280.259 50.878 193.979 —451.386 -—252.436 —51.857 2.462 
1200.00 209.200 474.806 295.724 71.798 214.899 -—497.970  -242.511 — 34.061 1.483 

References 

Phase Ties Cy 

SOL Nb1,Tk1 Tk1,e 

LIQ Pa3 Pas 

706.152 BISMUTH SULFATE Bi2(SO4)3 

Phase WV Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] eee IITIO)) If kJ / mol ] [ - 

SOL 298.15 278.844 312.545 312.545 -2544.299 0.000 -—2637.484 -—2544.299 -—2207.993 386.831 
300.00 279.156 314.271 312.550 -—2543.783 0.516 -—2638.064 -—2544.330 -2205.906 384.082 
400.00 296.060 396.894 323.702 -—2515.022 29.277 -—2673.780 ~—2552.326 -2092.614 273.267 
500.00 312.963 464.774 345.317 —2484.571 59.728 -2716.958 -—2557.458 -1977.147 206.551 
600.00 329.867 523.328 370.212  -2452.429 91.870 -2766.426 -—2583.529 -1858.417 161.790 
700.00 346.770 575.446 395.873 -2418.598 125.701 -—2821.410 -2584.957 -1737.430 129.649 
800.00 363.673 622.854 421.325 -—2383.075 161.224 -—2881.359 -2585.187 -1616.328 105.535 
900.00 380.577 666.665 446.180 -2345.863 198.436 -2945.861 -2742.594 -1491.805 86.582 
1000.00 397.480 707.637 470.298 -2306.960 237.339 -3014.597 -2735.484 -1353.197 70.684 

References 

Phase Il WS Cy 


SOL Nb1/e 


] 
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Bi2Se3 BISMUTH SELENIDE 654.841 

Phase i} Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) Wt kJ / mol ] [= 

Som 298.15 124.271 239.743 239.743 — 140.164 0.000 —211.643 -140.164 — 140.014 24.530 
300.00 124.307 240.512 239.746 — 139.934 0.230 —212.088 -140.170 — 140.013 24.378 
400.00 126.231 276.536 244.644 — 127.407 W2 (et —238.022 -140.832 — 139.883 18.267 
500.00 128.156 304.911 253.958 — 114.688 25.476 —267.143 -160.066 — 139.235 14.546 
600.00 130.081 328.447 264.467 —101.776 38.388 —298.844 -186.227 — 132.432 11.529 
700.00 132.005 348.643 275.083 -88.672 51.492 —332.722 -189.468 — 123.205 9.194 
800.00 133.930 366.396 285.409 -—75,375 64.789 —368.491 -192.367 — 113.537 7.413 
900.00 135.854 382.281 295.306 —61.886 78.278 —405.939 -194.988 — 103.523 6.008 
995.00 137.683 396.004 304.274 — 48.893 91.271 —442.917 -197.253 -—93.751 4.922 

87.044 86.609 

LIQ 995.00 188.280 483.049 304.274 37.716 177.880 —442.917 -110.644 —93.751 4.922 
1000.00 188.280 483.992 S05.1v1 38.658 178.822 —445 335 -110.505 — 93.667 4.893 
1100.00 188.280 501.937 322.256 57.486 197.650 —494.645 -267.635 —77.256 3.669 

References 

Phase nl oS) G 

SOL Mit Mi1 

LIQ B3 Mit 

Bi2Te3 BISMUTH TELLURIDE 800.761 

Phase y C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] J/(K mol) i} (I kJ / mol ] [ - 

SOL 298.15 124.456 260.914 260.914 —77.404 0.000 — 155.196 -77.404 -—77.092 13.506 
300.00 124.558 261.684 260.917 -77.174 0.230 — 155.679 -77.411 -—77.090 13.423 
400.00 130.081 298.274 265.868 — 64.442 12.962 — 183.751 -77.922 -76.915 10.044 
500.00 135.603 327.894 275.401 —51.158 26.246 —215.104 —78.878 —76.564 7.999 
600.00 141.126 353.105 286.300 — 37.321 40.083 -—249.184 -102.952 — 73.666 6.413 
700.00 146.649 CHS 2US) 297.458 — 22.932 54.472 —285.625 -104.409 — 68.668 Sai 
800.00 WAZ 395.218 308.452 -7.991 69.413 -—324.165 -158.692 — 57.825 STAG) 
850.00 154.934 404.526 313.831 -0.314 77.090 —344.161 -159.454 -—51.497 3.165 
850.00 167.360 538.176 310.641 116.001 193.405 — 341.448 — 43.139 — 48.785 2.998 
950.00 167.360 556.791 335.590 Ween 2vOaes — 396.214 — 43.239 -—49.443 2.719 
1000.00 167.360 565.375 346.866 141.105 218.509 — 424.270 -— 43.272 -— 49.769 2.600 

References 

Phase H/S (i Remarks 

SOL Nb1 Mit 

LIQ Mit Mit Mit DEC., Bi2Te3(s) = 2 BiTe(g) + 0.5 Te2(g) 


205 


447.009 BISMUTH URANIUM BiU 


Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [——— == J(K mol) in| kJ / mol ===} [ - ] 


SOL 298.15 52.482 97.069 97.069 -—117.001 0.000 -145.942 -117.001 — 114.032 19.978 
300.00 52.509 97.394 97.070  -116.904 0.097 -146.122 -117.002 -114.014 19.852 
400.00 53.974 112.700 99.147 —111.580 5.421 -156.660 -117.140 -113.001 14.756 
500.00 55.438 124.901 103.118 -106.109 10.892 -168560 -117.513 -111.929 11.693 


600.00 56.902 135.138 107.623 — 100.492 16.509 —181.575 -129.494 — 109.601 9.542 
700.00 58.367 144.020 112.202 —94.729 22.272 -—195.542 -130.266 — 106.226 7.927 
800.00 59.831 151.909 116.681 —88.819 28.182 —210.346 -131.167 — 102.732 6.708 
900.00 61.296 159.041 120.998 —82.762 34.239 —225.899 -132.284 —99.113 D302 
1000.00 62.760 165.575 Z5mise —76.560 40.441 —242.134 -136.091 —95.191 4.972 
1100.00 64.224 171.625 129.088 —70.210 46.791 —258.998 -141.291 — 90.837 4.313 
1200.00 65.689 177.276 132.871 —63.715 53.286 —276.446 -141.348 — 86.246 3.754 
1300.00 67.153 182.592 136.493 —57.073 59.928 —294.442 -141.254 —81.657 3.281 
1400.00 68.618 187.622 139.967 —50.284 66.717 —312.955 -141.014 —77.081 2.876 
1500.00 70.082 192.406 143.305 — 43.349 73.652 -—331.958 -150.060 -—71.921 2.505 
1600.00 71.546 196.976 146.517 —36.268 80.733 —351.429 -—150.489 —66.697 alin 
1700.00 73.011 201.357 149.615 — 29.040 87.961 —371.347 -150.771 —61.450 1.888 

References 

Phase H/S Cp Remarks 

SOL Nb1/Ku1 e Hu1 DPT= 1700. (peritec.) 

655.990 2-BISMUTH URANIUM Bi2U 

Phase v C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] = J (K mol) at kJ / mol ] b= al 


SOL 298.15 79.442 151.879 151.879 -—109.002 0.000 -154.285 -109.002 -105.459 18.476 
300.00 79.496 152.371 151.881 — 108.855 0.147 -154.566 -109.001 — 105.437 18.358 
400.00 82.425 175.641 155.034 -100.759 8.243 -171.016 -108.960 -104.259 13.615 


500.00 85.354 194.349 161.085 — 92.370 16.632 —189.544 -109.175 — 103.066 10.767 
600.00 88.282 210.169 167.980 —83.688 25.314 —209.790 -132.356 —99.491 8.661 
700.00 91.211 223.998 175.015 -74.714 34.288 —231.512 -132.818 —93.974 TAO 
800.00 94.140 236.369 181.924 —65.446 43.556 —254.541 -133.188 — 88.399 5.7/2 
900.00 97.069 247.626 188.608 —55.886 53.116 —278.749 -—133.583 — 82.778 4.804 
1000.00 99.998 258.005 195.035 — 46.032 62.970 -—304.037 -136.498 —76.943 4.019 
1100.00 102.926 267.673 201.204 —35.886 73.116 —330.326 -140.641 —70.773 6)818)] 
1200.00 105.855 276.754 207.125 —25.447 83.555 -—357.552 -139.480 — 64.470 2.806 
1283.00 108.286 283.914 211.863 -16.560 92.442 —380.822 -138.285 — 59.321 2.415 

References 

Phase H/S Cy Remarks 


SOL Nb1/Ku1 e Hu1 DPT= 1283. (peritec.) 


SOL 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1423.00 


References 


Phase 


SOL 


in LS 


Nb1/Ku1 


Cp 


183.951 
184.054 
189.619 
195.184 
200.748 
206.313 
211.878 
217.442 
223.007 
228.572 
234.137 
239.701 
245.266 
246.546 


Cp 


4—BISMUTH 3—URANIUM 


S  -(G-H298)/T H 


J/(K mol) 


342.670 
343.808 
397.519 
440.429 
476.507 
507.870 
535.783 
561.060 
584.258 
605.774 
625.901 
644.861 
662.829 
666.836 


Remarks 


Hu1 


H-H298 


G 
kJ / mol 


itd 


342.670 -384.999 
342.673 -384.659 
349.959  -365.975 
363.901 — 346.735 
379.739 -326.938 
395.851 — 306.585 
411.629 -—285.676 
426.849 -264.210 
441.446  -242.187 
455.418 -—219.608 
468.795 -196.473 
AB I061 Cae iiiceoi 
493.924 -148.532 
496.686 -142.877 


DPT= 1423. (peritec.) 


0.000 
0.340 
19.024 
38.264 
58.061 
78.414 
99.323 
120.789 
142.812 
165.391 
188.526 
212.218 
236.467 
242.122 


— 487.166 
— 487.801 
— 524.983 
— 566.949 
—612.842 
— 662.094 
-—714.302 
— 769.163 
— 826.445 
— 885.959 
— 947.553 
—1011.100 
—1076.493 
—1091.784 


AH; AG; 
-384.999 -374.520 
— 385.001 - 374.455 
-385.296 -370.909 
-386.347 -367.211 
- 433.610 -—358.596 
-435.765  -345.923 
- 438.115  -332.933 
-440.950 -319.621 
-451.717  -305.465 
-466.524  -290.083 
-465.773 -274.072 
-464.445 -258.147 
-462.560  -242.345 
-488.124 -238.400 


1550.008 


log Ky 


207 


79.904 BROMINE (GAS) Br[g] 

Phase iT C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) Ileal kJ / mol =F} [ - 

GAS 298.15 20.793 175.017 175.017 111.860 0.000 59.679 111.860 82.369 -14.431 
300.00 20.790 175.146 175.017 111.898 0.038 59.355 111.828 82.186 — 14.310 
400.00 20.734 181.115 175.832 113.973 Pani 41.527 96.662 75.436 -—9.851 
500.00 20.788 185.746 177.368 116.049 4.189 23.176 96.892 70.102 —7.324 
600.00 20.885 189.544 179.091 118.132 6.272 4.406 97.116 64.723 —5.635 
700.00 21.003 192.772 180.820 120.226 8.366 —14.714 97.343 59.307 — 4.426 
800.00 Zoe 195.585 182.494 Z20G65 10.473 — 34.135 97.575 53.857 -—3.517 
900.00 21.267 198.082 184.090 124.453 12.593 — 53.821 97.817 48.378 —2.808 
1000.00 21.406 200.330 185.603 126.587 14.727 —73.743 98.067 42.871 — 2.239 
1100.00 21.547 202.376 187.036 128.734 16.874 — 93.880 98.328 37.339 -1.773 
1200.00 21.691 204.257 188.394 130.896 19.036 -—114.213 98.601 31.783 — 1.383 
1300.00 21.835 205.999 189.682 133.072 21.212 — 134.727 98.884 26.203 — 1.053 
1400.00 21.981 207.623 190.906 135.263 23.403 — 155.409 99.179 20.602 —0.769 
1500.00 ZANT 209.144 192.072 137.469 25.609 — 176.248 99.486 14.978 -0.522 
1600.00 22.274 210.577 193.184 139.689 27.829 — 197.235 99.805 9.334 —0.305 
1700.00 22.421 211.932 194.248 141.923 30.063 —218.361 100.136 3.670 -0.113 
1800.00 22.568 213.218 195.266 144.173 32.313 — 239.619 100.479 —2.015 0.058 
1900.00 22.716 214.442 196.243 146.437 34.577 — 261.002 100.834 —7.718 0.212 
2000.00 22.864 215.611 197.183 148.716 36.856 — 282.505 101.201 — 13.441 0.351 
2100.00 23.012 216.730 198.087 151.010 39.150 — 304.123 101.581 — 19.183 0.477 
2200.00 23.160 217.804 198.959 esi Shits) 41.458 — 325.850 101.973 — 24.942 0.592 
2300.00 23.308 218.836 199.801 155.642 43.782 — 347.682 102.377 — 30.720 0.698 
2400.00 23.456 219.831 200.615 157.980 46.120 — 369.616 102.794 —36.516 0.795 
2500.00 23.605 220.792 201.403 160.333 48.473 — 391.647 103.224 — 42.329 0.884 

References 

Phase H/S Cp 

GAS Ja2 Jal 

159.808 BROMINE Br2 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) Eh kJ / mol ] [°- 

LIQ 298.15 75.689 152.210 15227110) 0.000 0.000 -—45.381 0.000 0.000 0.000 
300.00 75.634 152.678 eA 0.140 0.140 — 45.663 0.000 0.000 0.000 
332.50 74.679 160.410 152.642 2.583 2.583 —50.754 0.000 0.000 0.000 

References 

Phase H/S Cy Remarks 

LIQ Co1,Ja2 Jat Ja2 BPT= 332.503) L= 29.563 kJ 


| 


] 


GAS 298415 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase mids 


GAS Ja2 


Jal 


BROMINE (GAS) 


S  ~(G-H298)/T H H-H298 G 
J /(K mol) ha kJ / mol 
245.394 245.394 30.911 0.000 42.253 
245.617 245.395 30.978 0.067 42.707 
256.097 246.819 84.622 S714" = 67.817 
264.334 249.528 38.314 7.403 93.853 
971.113 252.577 42.033 11.122 120.635 
276.871 255.646 45.768 14.857 148.042 
281.875 258.619 49.516 18.605 -175.984 
286.300 261.454 53.273 22.362  -204.397 
290.268 264.140 57.039 26.128 233.229 
293.864 266.681 60.812 29.901 262.438 
297.152 269.085 64.591 33.680  -291.992 
300.182 271.362 68.377. 37.466 321.860 
302.992 273.523 72.168 41.257 -352.021 
305.612 275.576 75.965 45.054 382.452 
308.066 277.530 79.768 48.857 -413.137 
310.374 279.395 83.575 52.664 -444.061 
312.554 281.177 87.388 56.477 -475.208 
314.618 282.883 91.206 60.295 506.567 
316.579 284.520 95.030 64.119 538.128 
318.447 286.091 98.858 67.947 -569.880 
320.230 287.603 102.690 71.779 601.815 
321.936 289.058 106.528 75.617 -633.923 
323.571 290.463. 110.371 79.460 666.199 
325.142 291.819 114.219 83.308  -698.636 


AH; AG; 
30.911 3.128 
30.838 2.956 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


159.808 


log K; 


12.011 


Phase TT 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 


References 
Phase ml ES 


SOL Cot 


{== 


Cp 


8.512 

8.594 
Wey 
14.633 
16.884 
18.590 
19.827 
20.792 
21.566 
2ango2 
22.702 
ZS iY 
23.453 
23.725 
23.946 
24.127 
24.278 
24.410 
24.533 
24.648 
24.745 
24.835 
24.919 
24.997 
25.071 
25.142 
Zora 
25.278 
25.344 
25.409 
25.473 
25.537 
25.601 
25.665 
25.730 
Za) IK 
25.861 
25.928 
25.996 
26.066 


Jat 


CARBON (GRAPHITE) 


S  -(G-H298)/T 


J/(K mol) 


5.740 

SE 

8.754 
ala leralke) 
14.588 
17.326 
19.893 
22.286 
24.518 
26.604 
28.558 
30.392 
32.118 
33.745 
35.284 
36.741 
38.125 
39.4414 
40.696 
41.896 
43.045 
44.147 
45.206 
46.224 
47.206 
48.154 
49.069 
49.955 
50.813 
51.645 
52.453 
53.238 
54.001 
54.744 
55.468 
56.174 
56.863 
57.535 
58.193 
58.836 


Remarks 


Jat 


H H-H298 G 

jal kJ / mol 

5.740 0.000 0.000 —1.712 
5.741 0.016 0.016 - 1.722 
6.122 1.053 1.053 —2.449 
6.945 2.384 2.384 -—3.473 
7.981 3.964 3.964 -—4,789 
9.122 5.742 5.742 —6.386 
10.310 7.666 7.666 — 8.248 
11.509 9.699 9.699 — 10.358 
12.700 11.818 11.818 — 12.700 
13.870 14.007 14.007 — 15.257 
Hons 16.253 16.253 —18.016 
16.127 18.545 18.545 — 20.965 
17.208 20.874 20.874 — 24.091 
18.257 ZS\ 72818 23.233 — 27.385 
19.273 25.617 25.617 — 30.837 
20.258 28.021 28.021 — 34.439 
21.213 30.441 30.441 — 38.183 
22.138 32.876 32.876 — 42.061 
23.034 SOSZOMEOOLOLO — 46.069 
23.904 37.783 37.783 —50.199 
24.748 40.252 40.252 —54.446 
25.568 42.731 42.731 — 58.806 
26.364 45.219 45.219 — 63.274 
27.138 Mall Wey CATA) — 67.846 
27.891 50.218 50.218 -—72.518 
28.625 52.729 52.729 —77.286 
29.338 55.247 55.247 — 82.148 
30.034 SVeiial SY IAI |. — 87.099 
30.713 60.302 60.302 — 92.138 
31.374 62.840 62.840 —97.261 
32.021 65.384 65.384 — 102.466 
SY) (Sey 67.935 67.935 — 107.751 
33.268 70.492 70.492 —113.113 
33.872 WES TROIS —118.550 
34.461 15:625- = 75.625 -— 124.061 
35.039 78.201 78.201 — 129.643 
35.604 80.784 80.784 — 135.295 
36.158 CoO mECOLO LS —141.015 
36.700 85.969 85.969 — 146.802 
37.233 88.572 88.572 — 152.653 


NSPT= 4070. (approx.), GAS (C3, C2, C1, C4) 


AH; AG 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


209 


210 


Cig] CARBON (GAS) 

Phase ‘TT on S  -(G-H298)/T H H-H298 G 
= ——\5(Kamol P| kJ / mol 

GAS 298.15 20.786 158.093 158.093 716.652 0.000 669.517 
300.00 20.786 158.222 158.093 716.690 0.038 669.224 
400.00 20,791 164.202 158.909 718769 2117 653.088 
500.00 20.797 168.842 160.449 720.849 4.197 636.428 
600.00 20.802 172.634 162.173 722.929 6277 619.348 
700.00 20.807 175.841 163.903 725,009 8.357 601.920 
800.00 20.813 178.620 165.572 727.090 10.438 584.194 
900.00 20818 181.072 167.161 729.172 12520 566.207 
1000.00 20.824 183.266 168.664 731.254 14.602 547.988 
1100.00 20.829 185.250 170.083 733.336 16.684 529.561 
1200.00 20.835 187.063 171.423 735.420 18.768 510.944 
1300.00 20.840 188.731 172.691 737.503 20.851 492.153 
1400.00 20.846 190.276 173.893 739.588 22.936 473.202 
1500.00 20.851 191.714 175.034 741.672 25.020 454.101 
1600.00 20.856 193.060 176.119 743.758 27.106 434.862 
1700.00 20.862 194.324 177.153 745.844 29.192 415.492 
1800.00 20.867 195.517 178.140 747.930 31.278 396.000 
1900.00 20.873 196.645 179.085 750.017 33.365 376.391 
2000.00 20.878 197.716 179.990 752.105 35.453 356.672 
2100.00 20.992  198:739 180.858 754.200 37.548 336.849 
2200.00 21.063 199.717 181.694 756.303 39.651 316.926 
2300.00 21.135 200.655 182.498 758.413 41.761 296.907 
2400.00 21.206 201.556 183.273 760.530 43878 276.797 
2500.00 21.278 202.423 184.022 762.654 46.002 256.597 
2600.00 21.349 203.259 184.746 764.786 48.134 236.313 
2700.00 21.421 204.066 185.446 766.924 50.272 215.947 
2800.00 21.492 204.846 186.125 769.070 52418 195.501 
2900.00 21.564 205.601 186.784 771.222 54570 174.978 
3000.00 21.635 206.334 187.424 773.382 56.730 154.381 
3100.00 21.707 207.044 188.045 775.550 58898 133.712 
3200.00 21.779 207.735 188.650 777.724 61.072 112.973 
3300.00 21.850 208.406 189.238 779.905 63.253 92.166 
3400.00 21.922 209.059 189.812 782.094 65.442 71.292 
3500.00 21.993 209.696 190.371 784.290 67.638 50.355 
3600.00 22.065 210.316 190.916 786.493 69.841 29.354 
3700.00 22.136 210.922 191.449 788.703 72.051 8.292 
3800.00 22.208 211.513 191.969 790.920 74.268  -12.830 
3900.00 22.279 212.091 192.478 793.144 76.492  -34.010 
4000.00 22.351 212656 192.975 795.376 78.724 -55.248 


References 
Phase H/S Cy 


GAS Co1 Jat 


AH AG; 
716.652 671.228 
716.675 670.946 
717.716 655.537 
718.465 639.900 
718.964 624.137 
719.267 608.306 
719.424 592.442 
719.473 576.565 
719.435 560.688 
719.329 544.818 
719.167 528.960 
VAG:959 513.118 
718.714 497.293 
718.439 481.486 
718.141 465.699 
717.823 449.931 
717.489 434.182 
717.141 418.452 
716.782 402.741 
716.418 387.048 
716.051 371.373 
715.681 355.714 
715.311 340.071 
714.939 324.443 
714.567 308.831 
714.195 293.233 
713.823 277.648 
713.451 262.077 
713.080 246.519 
712.710 230.973 
712.340 215.439 
TWAS 199.917 
711.602 184.405 
711.235 168.905 
710.868 153.415 
710.502 137.935 
710.136 122.465 
709.771 107.005 
709.406 91.554 


12.011 


log Ky 
[ = 


— 117.596 
— 116.822 
— 85.604 
— 66.850 
— 54.336 
— 45.392 
— 38.682 
— 33.463 
—29.287 
=20,008 
—23.025 
— 20.617 
— 18.554 
— 16.767 
ea 
— 13.825 
— 12.600 
— 11.504 
=10.519 
902i, 
—8.818 
=8.074 
-7.401 
-6.779 
— 6.204 
=5.673 
—5.180 
-4.721 
— 4.292 
—3.892 
= S.00r 
-3.164 
- 2.833 
PY), 
— 2.226 
— 1.947 
— 1.683 
— 1.433 
S111 


] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 


References 
Phase Ald S 


SOL Pal 


Pal 


S  -(G-H298)/T 


J/(K mol) 


2.368 
2.406 
4.730 
7.392 
10.107 
12.740 
15.243 
17.607 
19.836 
21.939 
23.927 


CARBON (DIAMOND) 


H H-H298 G 

| kJ / mol 
2.368 1.895 0.000 1.189 
2.368 1.906 0.011 Ass 
2.658 2.724 0.829 0.832 
3.335 3.923 2.028 0.227 
4.238 5.416 324 -—0.648 
5.266 7.126 Bi2ol - 1.791 
6.358 9.003 7.108 -—3.192 
7.478 11.011 9.116 — 4.835 
8.603 13123. Pi 2s! — 6.708 
9.721 15.335 13.440 — 8.798 
10.823 17620 o7@s -— 11.092 


AH; AG; 

= 
1.895 2.900 
1.891 2.907 
1.671 3.281 
1.539 3.700 
1.452 4.141 
1.384 4.594 
1.337 5.056 
1.312 5.523 
1.309 5.991 
1.328 6.459 
1.367 6.924 


ate 


C2{(g] 


Phase VT 


MS al ecco 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase A f & 


GAS Jal 


Jal 


CARBON (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) it kJ / mol 
199.381 199.381 837.637. 0.000 778.192 
199.648 199.382 837.717 0.080 = 777.823 
211.588 201.034 841.859 4.222 757.224 
220.137 204.040 845.685 8.048 735.617 
226.794 207.298 849.335 11698 713.258 
232.306 210.487 852.910 15.273 690.296 
237.058 213.518 856.469 18832 666.822 
241.259 216.372 860.0385 22398 642.903 
245.037 219.052 863.622 25.985 618.585 
248.477 221.573 «867.231 29.594 + 593.906 
251.638 223.949 870.864 33.227 568.899 
254.568 226.193 874.525 36.888 543.586 
257.302 228.318 878.215 40.578 517.991 
259.866 230.337 881.931 44.294 492.132 
262.283 232.259 885.677 48.040 466.023 
264.572 234.093 889.452 51.815 439.679 
266.746 235.847 893.256 55.619 413.112 
268.818 237.528 897.089 59.452 386.333 
270.799 239.143 900.949 63.312 359.352 
272.695 240.695 904.836 67.199 332.176 
274.515 242.192 908.749 71.112 304.815 
276.266 243.685 912.687 75.050 277.276 
277.952 245.030 916.649 79.012 249.564 
979.579 246.380 920.634 82.997 221.687 
281.151 247.687 924.642 87.005 193.650 
282.671 248.955 928.672 91.0385 165.459 
984.145 250.185 932.723 95.086 137.118 
285.574 251.381 936.795 99.158 108.631 
286.961 252.544 940.887 103.250 80.004 
288.309 253.676 944.999 107.362 51.241 
289.621 254.779 949.130 111.493 22.344 
290.898 255.854 953.281 115.644 ~6.682 
292.143 256.903 957.450 119.813  -35.835 
293,356 257.928 961.638 124.001 -65.110 
294.541 258.928 965.843 128.206 -94.505 
295.698 259.907 970.067 132.430  -124.017 
296.829 260.863 974.308 136.671 -153.644 
297.936 261.800 978.566 140.929 -183.382 
299.018 262.717 982.842 145.205  -213.230 


AH; AG; 
837.637 781.615 
837.685 781.267 
839.753 762.121 
840.918 742.562 
841.406 722.835 
841.426 703.067 
841.136 683.318 
840.637 663.619 
839.985 643.984 
839.216 624.420 
838.358 604.931 
837.436 585.516 
836.467 566.173 
835.465 546.901 
834.443 527.697 
833.410 508.557 
832.373 489.478 
831.336 470.456 
830.302 451.489 
829.271 432.574 
828.244 413.708 
827.224 394.888 
826.210 376.113 
825.204 357.379 
824.205 338.686 
823.214 320.031 
822.229 301.413 
821.252 282.830 
820.282 264.280 
819.319 245.762 
818.362 227.276 
817.412 208.819 
816.467 190.391 
815.528 ieSOit 
814.594 153.617 
813.665 135.270 
812.741 116.947 
811.820 98.649 
810.903 80.374 


24.022 


log Ky 
[ = 


— 136.936 
— 136.031 
—99.523 
17 ho 
— 62.928 
— 52.463 
—44.616 
— 38.515 
— 33.638 
— 29.651 
— 26.332 
— 23.526 
—21.124 
— 19.045 
— 17.228 
= 15.626 
— 14.204 
— 12.934 
= lS 
— 10.760 
— 9.823 
— 8.968 
—8.186 
—7.467 
— 6.804 
-6.191 
—5.623 
-— 5.094 
-— 4.602 
-4.144 
-3.710 
-—3.305 
—2.920 
=2.567 
Se 
—AESnO 
— 1.608 
—1.321 
— 1.050 


] 


214 


CBr(g] 


Phase al 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase inl / S 


GAS Jal 


_—— 


Jat 


J/(K mol) 


233.577 
233.800 
244.335 
252.641 
259.483 
265.294 
270.343 
274.805 
278.802 
282.421 
285.728 
288.771 
291.591 
294.217 
296.674 
298.983 
301.161 
303.221 


BROMOMETHYLIDYNE (GAS) 


S —(G-H298)/T H H—-H298 G 

Kil kJ / mol 
233.577 510.448 0.000 440.807 
233.577 510.515 0.067 440.375 
235.008 514.179 3.731 416.445 
237.733 517.902 7.454 391.581 
240.805 52655 = 11207 365.965 
243.899 525.425 14.977 339.719 
246.895 529.206 18.758 312.932 
249.753 532.994 22.546 285.670 
252.462 536.788 26.340 257.986 
255.024 540.585 30.137 229.922 
257.446 544.385 33.937 201.512 
259.740 548.188 37.740 172.785 
261.916 551.993 41.545 143.766 
263.983 555.799 45.351 114.474 
265.950 559.606 49.158 84.928 
267.826 563.415 52.967 55.144 
269.618 567.220 © 56:77 25.136 
271.333 571.036 60.588 —5.085 
272.977 574.847 64.399 — 35.505 


305.176 


AH; AG; 
510.448 465.209 
510.429 464.929 
495.815 452.802 
496.361 441.980 
496.674 431.071 
496.799 420.125 
496.782 409.172 
496.659 398.227 
496.450 387.300 
496.172 376.398 
495.837 365.524 
495.455 354.680 
495.035 343.867 
494 583 333.085 
494.106 322.333 
493.606 311.613 
493.089 300.922 
492.556 290.261 
492.009 279.628 


215 


331.627 TETRABROMOMETHANE (GAS) CBr4{g] 
Phase ii C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [——=—— J '/ (Kem) |e | kJ / mol ] [ - ] 
GAS 298.15 91.181 358.105 358.105 50.208 0.000 — 56.561 50.208 35.913 - 6.292 
300.00 91:319 -358.669- 358.107 50IS7L 0.169 —57.224 50.081 35.825 — 6.238 
400.00 97.087 385.804 361.767 59.823 9.615 -94.499 -10.474 43.583 -5.691 
500.00 100.472 407.864 368.850 69.715 19.507 = 134.217 —9.297 56.961 —5.951 
600.00 102.549 426.381 376.937 79.874 29.666 -175.954 -—8.155 70.105 -—6.103 
700.00 103.899 442.297 385.164 90.201 39.993  -219.407 -7.077 83.062 -6.198 
800.00 104.820 456.234 393.195 100.640 50.432 -264.348 -6.058 95.869 —6.260 
900.00 105.473 468620 400.900 111.156 60.948  -310.602 -—5.089 108.551 -6.300 


1000.00 105.953 479.759 408.238 WAN) Ns) — 358.030 —4.167 WN —6.327 
1100.00 106.314 489.875 415.207 132.343 82135 —406.520 —3.288 133.614 —6.345 
1200.00 106.592 499.138 421.821 142.989 92.781 — 455.977 — 2.446 146.022 — 6.356 
1300.00 106.810 507.679 428.101 153.659 103.451 — 506.323 — 1.639 158.362 —6.363 
1400.00 106.984 515.601 434.072 164.349 114.141 —557.492 — 0.861 170.640 — 6.367 
1500.00 107.124 522.987 439.756 175.055 124.847 —609.426 —0.109 182.864 — 6.368 
1600.00 107.239 529.904 445.176 185.773 135.565 —662.074 0.621 195.038 —6.367 


1700.00 107.334 536.409 450.353 196.502 146.294 -715.393 1.330 207.167 -6.365 

1800.00 107.412 542.546 455.306 207.239 157.031 — 769.343 2.021 219.255 -—6.363 

1900.00 107.478 548.355 460.052 217.984 167.776 — 823.891 2.695 231.305 —6.359 

2000.00 107.534 553.870 464.606 220:135) 9 1/8.527 — 879.005 SioDe 243.320 —6.355 
References 


Phase H/S G 


GAS Jat Jat 


216 


CCiig] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nl f S 


GAS Jal 


—== 


Jal 


J/(K mol) 


224.497 
224.697 
234.160 
241.775 
248.162 
253.661 
258.487 
262.784 
266.656 
270.180 
273.412 
276.397 
279.170 
281.759 
284.188 
286.474 
288.634 
290.681 
292.627 
294.481 
296.251 
297.946 
299.570 
301.131 
302.633 
304.080 
305.477 
306.827 


CHLOROMETHYLIDYNE (GAS) 


S  ~(G-H298)/T H H-H298 G 

pe kJ / mol 
224.497 502.080 0.000 435.146 
224.498 502.140 0.060 434.731 
225.779 505.432 3.352 411.768 
228.241 508.847 6.767 ~—-387.959 
231.043 512.351 10.271 363.454 
233.891 515.919 13.839 338.356 
236.670 519.533 17.453 312.744 
939.337 523.182 21.102 286.677 
241.878 526.858 24.778 260.202 
244.294 530.555 28.475 «233.357 
246.587 534.270 32.190 206.175 
248.767 537.999 35.919 178.683 
250.841 541.741 39.661 —- 150.903 
252.817 545.494 43.414 122.855 
254.702 549.257 47.177 94.556 
256.505 553.028 50.948 66.022 
258.230 556.807 54.727 37.266 
259.885 560.594 58.514 8.299 
261.474 564.387 62.307 -20.867 
263.002 568.187 66.107 50,223 
264.473 571.992 69.912  -79.760 
265.892 575.804 73.724 -109.471 
267.261 579.622 77.542 -139.347 
268.585 583.445 81.365 169.383 
269.866 587.274 85.194 -199.572 
271.107 591.109 89.029 229.908 
272.309 594.949 92.869  -260.386 
273.476 598.796 96.716  -291.001 
274.610 602.648 100.568 321.750 


308.133 


AH; AG 
502.080 470.119 
502.092 469.920 
502.614 459.110 
502.912 448.196 
503.019 437.239 
502.970 426.278 
502.808 415.332 
502.561 404.412 
502.247 393.522 
501.878 382.667 
501.465 371.848 
501.017 361.065 
500.539 350.317 
500.038 339.604 
499.519 328.925 
498.985 318.279 
498.438 307.665 
497.881 297.082 
497.315 286.528 
496.739 276.003 
496.155 265.505 
495.564 255.035 
494.965 244.590 
494.360 234.170 
493.748 223.774 
493.130 213.402 
492.506 203.053 
491.876 192.727 
491.244 182.422 


82.916 


Phase aly 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AAS 


GAS Jal 


SS 


Jal 


S  -(G-H298)/T 


J/(K mol) 


265.375 
265.661 
279.549 
2omeOG 
300.749 
309.201 
316.687 
323.432 
329.595 
335.288 
340.592 
345.564 
350.244 
354.662 
358.842 
362.804 
366.564 
370.136 
373.534 


DICHLOROMETHYLENE (GAS) 


H H—-H298 G 

eal kJ / mol 
265.375 238.488 0.000 159.366 
265.376 238.574 0.086 158.875 
267.243 243.410 4.922 131.591 
270.885 248.554 10.066 103.045 
275.072 253.894 15.406 73.445 
279.357 259.379 20.891 42.938 
283.564 264.987 26.499 11.637 
287.625 270.714 32.226 — 20.375 
291.518 276.565 38.077 — 53.030 
295.242 282.539 44.051 — 86.278 
298.803 288.635 50.147  -120.075 
302.210 294.848 56.360  -154.385 
305.476 301.164 62676 -189.178 
308.609 307.568 69.080  -224.426 
311.619 314.045 75.557  -260.103 
314.514 320.579 82.091 — 296.187 
Sili72306 327.158 88.670  -332.657 
319.990 333.766 95.278  -369.493 
322.583 340.390 101.902  -406.678 


AH; AG; 
238.488 227.600 
238.495 227.533 
238.828 223.826 
239.069 220.046 
239.194 216.227 
239.223 212.396 
239.202 208.565 
239.172 204.737 
239.161 200.912 
239.193 197.086 
239.280 193.254 
239.428 189.413 
239.633 185.559 
239.889 181.688 
240.186 177.798 
240.514 173.889 
240.861 169.960 
241.217 166.011 
241.569 162.044 


ea 


CCI2[g] 


log Ky 
[ = 


— 39.875 
— 39.617 
=—29;229 
— 22.988 
— 18.824 
— 15.849 
— 13.618 
— 11.883 
— 10.495 
— 9.359 
-8.412 
=. 6110 
—6.923 
—6.327 
—5.805 
— 5.343 
— 4,932 
—4.564 
— 4.232 


] 


218 


CCI3[g] TRICHLOROMETHYL (GAS) 118.369 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] =< IO) || kJ / mol { = 
GAS 298.15 63.660 296.839 296.839 79.496 0.000 —9.006 79.496 92.488 — 16.204 
300.00 63.784 297.233 296.840 79.614 0.118 -9.556 79.504 92.569 —16.118 
400.00 69.647 316.434 299.418 86.302 6.806 — 40.271 79.955 96.858 — 12.648 
500.00 73.509 332.422 304.465 93.475 13.979 -72.736 80.439 101.027 — 10.554 
600.00 75.996 346.060 310.289 100.959 21.463 — 106.678 80.890 105.102 —9.150 
700.00 77.655 357.908 316.264 108.647 29.151 — 141.889 81.285 109.105 —8.142 
800.00 78.809 368.357 322.136 116.473 36.977 —178.213 81.629 113.055 -—7.382 
900.00 79.639 377.690 327.799 124.398 44.902 — 215.523 81.933 116.965 —6.788 
1000.00 80.256 386.114 333.216 132.394 52.898 — 253.720 82.198 120.843 -—6.312 
1100.00 80.726 393.787 338.379 140.444 60.948 — 292.721 82.429 124.696 —5.921 
1200.00 81.093 400.827 343.294 148.536 69.040 — 332.457 82.629 128.529 —5.595 
1300.00 81.384 407.330 347.973 156.660 77.164 — 372.869 82.802 132.347 —5.318 
1400.00 81.619 413.370 352.431 164.810 85.314 — 413.907 82.952 136.153 —5.080 
1500.00 81.811 419.008 356.684 172.982 93.486 — 455.529 83.081 139.948 — 4.873 
1600.00 81.971 424.293 360.746 181.172 101.676 — 497.697 83.192 143.735 -—4.692 
1700.00 82.105 429.267 364.631 189.376 109.880 —540.377 83.288 147.516 — 4.533 
1800.00 82.219 433.963 368.354 197.592 118.096 —583.541 83.368 151.292 —4.390 
1900.00 82.316 438.411 371.925 205.819 126.323 — 627.162 83.434 155.064 — 4.263 
2000.00 82.400 442.635 375.356 214.055 134.559 —671.216 83.485 158.832 —4.148 
References 
Phase H/S Cy 
GAS Jal Jat 
CCI4 TETRACHLOROMETHANE 153.822 
Phase al} Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ — J/(K mol) ll kJ / mol ] [ - 
LIQ 298.15 133.888 216.187 216.187 — 132.842 0.000 -—197.298 -132.842 — 62.542 10.957 
300.00 133.888 PRTAOINS) 216.190 — 132.594 0.248 -—197.699 -132.736 — 62.106 10.814 
349.30 133.888 237.386 217.780 — 125.994 6.848 -208.913 -129.992 —50.716 7.584 
References 


Phase nfs 


LIQ Swi 


C, Remarks 


Jal Ret 


BPT= 349.3, L= 30.46 kJ 


] 


153.822 


Phase 1 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase aes 


GAS Swt 


= 


Cp 


83.404 

83.591 

91.688 

96.614 

99.685 
101.699 
103.081 
104.067 
104.793 
105.342 
105.767 
106.101 
106.369 
106.586 
106.765 
106.913 
107.037 
107.141 
107.230 


Jat 


TETRACHLOROMETHANE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) bed kJ / mol 


310.228 =310.228 + -100.416 0.000 -192.910 
310.744 310.229 -100.262 0.154 -193.485 


335.993 313.616 —91.465 8.951 — 225.863 
357.027 320.255 -82.030 18386  -260.544 
374.934 327.914 -—72.204 28.212 -297.164 
390.462 335.765 —62.128 38.288 — —335.451 
404.138 343.474 -—51.885 48.531 =37/5.195 
416.339 350.904 —41.525 58.891 — 416.230 
427.343 358.007 -31.080 69.336  -458.423 
437.358 364.772 -20.572 79.844 —-501.665 
446.542 371.209 -10.016 90.400 -545.867 
455.022 377.334 0.578 100.994 -590.950 
462.895 383.168 11.202 111.618-—"—636.851 
470.241 388.731 21,850 122:26655 3—683/o12 
477.126 394.042 32.518 132.934  -730.884 
483.603 399.122 43.202 143.618 —-778.924 
489.718 403.987 53.900 154.316 -—827.593 
495.508 408.653 64.609 165.025 —-876.856 
501.006 413.134 75.328 175.744 —-—926.684 


AH AG; 
— 100.416 — 58.154 
— 100.403 lay fleley 
=) eye: — 43.840 
— 98.616 —30.016 
— 97.640 — 16.388 
— 96.696 2.92 
Joule 10.413 
—94.912 23.635 
— 94.069 36.762 
— 93.257 49.805 
— 92.474 62.776 
—91.718 75.683 
— 90.985 88.532 
— 90.274 101.330 
— 89.582 114.080 
— 88.908 126.789 
— 88.252 139.458 
— 87.612 152.091 
— 86.990 164.690 


219 


CCl4{g] 


log Ks 
[ = 


10.188 
10.080 

SS 

3.136 

1.427 

0.218 
—0.680 
= | 48/72 
= 1920 
— 2.365 
—2.733 
—3.041 
— 3.303 
—3.529 
—3.724 
—3.896 
— 4.047 
—4.181 
— 4.301 


220 


C2Cl4{g] 


Phase ii 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al eS 


GAS Swi 


Cy 


95.619 

95.779 
105.036 
112.147 
116.993 
120.341 
122.732 
124.498 
125.844 
126.899 
127.745 
128.440 
129.021 
129.516 
129.943 
130.319 
130.652 
130.952 
131.224 


Jal 


S 


J/(K mol) 


340.938 
341.530 
370.366 
394.617 
415.521 
433.822 
450.056 
464.618 
477.808 
489.854 
500.933 
511.186 
520.726 
529.645 
538.018 
545.907 
553.366 
560.438 
567.162 


TETRACHLOROETHENE (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
340.938 — 14.226 0.000  -115.877 
340.940 -— 14.049 0.177 —116.508 
344.808 =4003 ~+110:223 = 1621149 
352.409 6.878 21.104 — 190.430 
361.226 18.351 32.577 —=230:962 
370.317 30.227 44.453 — 273.448 
379.289 42.387 56.613 — 317.657 
387.975 54.753 68.979  -363.403 
396.309 67.273 81.499 —410.535 
404.274 79.912 94.138 — 458.927 
411.873 92.646 106.872 —508.474 
419.123 105.456 119.682 — 559.086 
426.044 118.330 132.556 —610.687 
432.656 131.257 145.483 -—663.211 
438.983 144.231 158.457 -716.598 
445.042 157.244 171.470 -—770.798 
450.855 170.293 184.519 — 825.765 
456.438 183.374 197.600  -881.458 
461.808 196.483 210.709 — 937.841 


AH AG; 
— 14.226 20.591 
— 14.206 20.807 
— 13.169 32.322 
— 12.091 43.570 
— 11.050 54.603 
— 10.083 65.468 
—9.182 76.199 
- 8.333 86.820 
—7.534 97.349 
—6.780 107.801 
— 6.066 118.185 
— 5.384 128.512 
-4.731 138.787 
—4.100 149.016 
—3.486 159.203 
— 2.887 169.353 
—2.300 179.468 
= es 189.550 
=1teto9 199.602 


165.833 


log Ky 
[ = 


] 


236.738 


Phase ll 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase H/S 


GAS Swi 


——————= 


C 


138.932 
139.260 
153.460 
162.265 
167.939 
WAS 
174.534 
176.537 
178.032 
179.160 
180.012 
180.652 
181.126 
181.467 
181.702 
181.855 
181.941 
181.979 
181.981 


Jat 


HEXACHLOROETHANE (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) ial kJ / mol 


396.627 396.627 -141.419 0.000 -259.673 
397.488 396.630 -141.162 0.257  -260.408 
439.655 402.282 -126.470 14949 -302.332 
474.921 413.382 -110.650 30.769 -348.110 


505.042 426.210 —94120 47.299 —397.145 
531.238 439.384 -77.122 64297 -448.988 
554.366 452.340 SO) Ts) teikey2) —503.291 
575.045 464.845 SC 238) BN =a 
593.726 476.814 SOO WHI — SSiltseeke 
610.750 488.228 —6.645 134.774 —678.470 
626.377 499.098 11.316 152.735 —740.337 
640.812 509.451 29.350 170.769 -803.706 
654.218 519.319 47.441 188.860  -868.465 
666.727 528.734 69.571 206.990 —934.519 
678.447 537.728 83.730 225.149 -1001.784 


689.467 546.333 101.909 243.328 -1070.185 
699.864 554.577 WAQOSS) Asilseritss = 1 IE)CS7/ 
709.703 562.485 138.296 279.715 -1210.140 
719.037 570.081 156.494 297.913  -1281.581 


221 


C2Cl6[g] 

AH, AG; log Ky 
= ee 

— 141.419 — 56.684 9.931 
— 141.382 —56.158 9.778 
— 139.165 — 28.074 3.666 
— 136.720 -—0.582 0.061 
— 134.257 26.413 —2.299 
— 131.845 53.000 —3.955 
— 129.485 79.245 —5.174 
-— 127.169 105.197 -—6.105 
-— 124.899 130.893 —6.837 
— 122.676 156.364 -—7.425 
— 120.498 181.635 -—7.906 
— 118.366 206.726 —8.306 
—116.277 231.655 —8.643 
—114.231 256.435 — 8.930 
—112.228 281.081 —9.176 
— 110.267 305.602 — 9.390 
— 108.349 330.010 —9.577 
— 106.474 354.312 -9.741 
— 104.645 378.516 —9.886 


2ae 


CFig] 


Phase al 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl fs 


GAS Jal 


_——— 


Jat 


J/(K mol) 


213.029 
213.214 
222.048 
229.174 
235.164 
240.344 
244.919 
249.021 
252.743 
256.153 
ZoIeI9 
262.220 
264.945 
267.498 
269.897 
Pie, 
274.296 
276.318 


FLUOROMETHYLIDYNE (GAS) 


S —(G-H298)/T H H-H298 G 

Lil kJ / mol 
213.029 255.224 0.000 191.709 
213.030 Zoo-279 0.055 191.315 
214.224 258.353 3.129 169.534 
216.524 261.549 6.325 146.962 
219.145 264.835 9.611 123.737 
221.811 268.197 12.973 99.956 
224.419 271.623 16.399 75.688 
226.929 275.107 = 19.883 50.988 
229.327 278.640 23.416 25.897 
231.613 282.218 26.994 0.450 
233.791 285.834 30.610 = 25.325 
235.867 289.483 34.259 -—51.403 
237.847 293:161 37.937 -77.762 
239.740 296.861 41.637 —104.386 
241.550 300/579" “45,355: ) == 131.257 
243.285 304.309 49.085  -158.361 
244.949 308.048 52.824 —-185.684 
246.547 311789 56.565) 1=213.216 
248.084 315.528 60.304 -240.944 


278.236 


AH} AGy 
255.224 223.653 
255.235 223.457 
259.665 PW ZZ 
255.848 202.048 
255.817 191.287 
255.626 180.546 
255.325 169.839 
254.952 UBS AS 
254.526 148.556 
254.061 137.981 
253.568 127.450 
253.052 116.961 
252.519 106.512 
251.971 96.102 
251.410 85.729 
250.836 75.392 
250.248 65.088 
249.643 54.818 
249.018 44.580 


50.008 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hi/es 


GAS Jal 


——= 


Jal 


DIFLUOROMETHYLENE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


240.815 
241.056 
252.825 
262.823 
271.539 
279.245 
286.136 
292.359 
298.025 
303.220 
308.012 
312.457 
316.599 
320.474 
324.115 
327.546 
330.790 
333.868 
336.795 


H H—-H298 G 

lel kJ / mol 
240.815  -182.004 0.000 -253.803 
240.816 -181.932 0.072  -254.249 
242.393 -177.831 4173 -278.961 
245.503  -173.344 8.660 -304.756 
249.132 -168.560 13.444 -331.483 
252.894 -163.558 18.446  -359.030 
256.626 -158.396 23.608 -387.305 
260.257 = -153.112 28.892  -416.235 
263.754 -147.734 34.270 -445.758 
267.109  -142.282 39.722  -475.824 
270.321 -136.774 45.230  -506.389 
273.393  —131.221 50.788 -—587.415 
276.333 -125.632 56.372 -568.870 
279.148 -120.015 61.989 -600.726 
281.846 -114.374 67.630  -632.957 
284.434 -108.714 73.290 -665.542 
286.920 -103.038 78.966  -698.460 
289.311 -97.345 84659 -731.694 
291.612 -91.638 90.366  -765.229 


AH; AG, 
-— 182.004 -191.628 
- 182.006 -191.688 
=182.155  —194.895 
= 182.363 —198.057 
=182:632 —201).172 
=182:959"  —204:236 
— 183.326  —-207.251 
=183:722  —210.219 
—184.144  -213.140 
— 184.588 -—216.019 
—185.054 -—218.856 
Si slowleshe) v2 (SIRE) 
—186.042 —224.412 
— 186.561 =O aloo 
- 187.094  —229.822 
-187.640 —-—232.476 
—Asiskilele) 7254s) 0)¢fe) 
— 188.761 — 237.688 
— 189.334 -—240.248 


224 


CF3(g] 


Phase T 


Soi aia aecarree a 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mS 


GAS Jal 


TRIFLUOROMETHYL (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) Tal kJ / mol 
265.078 265.078 470.282 0.000 549.315 
265.387 265.079 -470.190 0.092  -549.806 
280.783 267.127 464.820 5.462 -577.133 
294.272 271.235 -458.764 11.518 —605.900 
306.232 276.091 -452.197 18.085  -635.936 
316.916 281.174 445.262 25.020  -667.104 
326.536 286.253 -438.056 32.226  -699.284 
335.264 291.221 -430.644 39.638 -732.381 
343.237 296.030 -423.075 47.207 -766.312 
350.568 300.659 415.382 54.900 -801.007 
357.344 305.104 -407.594 62.688  -836.407 
363.639 309.368  -399.730 70.552  -872.460 
369.511 313.456 -391.805 78.477  -909.121 
375.011 317.379 383.833 86.449  -946.350 
380.182 321.144 -375.822 94.460 -984.112 
385.058 324.761  -367.778 102.504 -1022.376 
389.671 328.240 -359.708 110.574 -1061.115 
394.048 331.590 -351.612 118.670 -1100.303 
398.213 334.818  -343.492 126.790 -1139.917 


AH; AG; 
-470.282 -456.909 
-470.292  -456.825 
-470.780  -452.258 
-471.100 -447.588 
-471.323 -442.863 
— 471.491 — 438.106 
-471.618 -433.328 
-471.710 -428.536 
—471.781 — 423.735 
-471.837  -418.927 
-471.887 -414.115 
-471.934 -409.299 
-471.983 -404.479 
-472.035  -399.655 
-472.093 -394.828 
-472.156 -389.997 
-472.225 -385.162 
-472.298  -380.324 
-472.374  -375.481 


88.005 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase lAl HS} 


GAS Ja 


=e 


Cp 


61.130 
61.293 
72.070 
80.989 
87.196 
91.528 
94.638 
96.944 
98.705 
100.086 
101.195 
102.105 
102.867 
103.515 
104.075 
104.565 
105.001 
105.392 
105.747 


Jal 


TETRAFLUOROMETHANE (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


261.417 
261.796 
280.881 
297.978 
313.327 
327.113 
339.549 
350.835 
361.144 
370.619 
379.377 
387.514 
395.109 
402.229 
408.928 
415.253 
421.242 
426.930 
432.345 


H H—-H298 G 

i kJ / mol 
261.417 -933.199 0.000  -1011.140 
261.418 -933.086 0.113 -1011.624 
263.947 -926.425 6.774 -1038.778 
269.074 -918.747 14.452 -1067.736 
275.193 -910.319 22.880 -1098.315 
281.643  -901.370 31.829 -1130.349 
288.117 -892.054 41.145 -1163.692 
294.468 -882.469 50.730 -1198.220 
300.628 -872.683 60.516 -1233.827 
306.566 — 862.741 70.458  -1270.421 
312.273  -852.675 80.524 -1307.927 
317.752  -842.508 90.691 -1346.276 
323.009  -832.259 100.940 -1385.412 
328.055 -821.939 111.260 -1425.282 
332.903  -811.559 121.640 -1465.843 
337.563 —801.126 132.073 -1507.055 
342.046 -790.647 142.552 -1548.883 
346.366 —780.127 153.072 -—1591.294 
350.530 —769.570 163.629 -—1634.259 


AHy AG; 
-933.199 -—888.502 
—933.217 -—888.225 
— 934.021 — 873.094 
-934.400  -857.811 
-934.498 -842.480 
—934.428  -827.148 
-—934.248  -811.833 
=933:9911 —796.546 
=933-685 761.290 
-—933.345  -—766.067 
— 932.981 — 750.876 
—GSc.ogg) i —Toouo 
—932.204 —-720.586 
-931.798 —705.484 
— 931.381 — 690.410 
-930.956 -—675.363 
-930.523 -—660.340 
-— 930.083  -645.342 
-929.638 -—630.367 


225 


CF4{(g] 


log Ky 
[ = 


155.662 
154.654 
114.014 
89.615 
73,344 
61.723 
53.007 
46.230 
40.810 
36.377 
32.685 
29.561 
26.885 
24.567 
22.540 
20.751 
19.163 
17.742 
16.464 


226 


C2F4[g] 


Phase al 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase MAS 


GAS Swi 


— = 


Cy 


80.549 

80.778 

91.798 
100.375 
106.915 
111.824 
115.508 
118.375 
120.830 
123.280 
126.131 
129.791 
134.664 
141.159 
149.680 
160.635 
174.430 
191.472 
212.166 


Rel 


TETRAFLUOROETHENE (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) i ll kJ / mol 


300.060 300.060 -658.562 0.000 -—748.025 
300.559 300.062 -658.413 0.149 -748.581 
825.870 © 303.370 —649:762 8.800 —-779.910 
346.818 309.963 -640.135 18.427 -813.543 
365.724 317.712  -629.755 28.807 -849.189 
382.592 325.798 -618.806 39.756 -886.620 
397.776 333.862 -607.431 51.131 — 925.652 
411.552 341.741 -—595.732 62.830 -966.129 
424.153 349.361 -—583.770 74.792 -1007.923 
435.783 356.695 -571.566 86.996 -1050.927 
446.627 363.743 -559.100 99.462 -1095.053 
456.861 370.515 -546.313 112.249 -1140.232 
466.649 377.0385  -533.102 125.460 -1186.411 
476.151 383.327 -519.326 139.236 -1233.552 
485.521 389.422 -504.802 153.760 -1281.636 
494.911 395.350  -489.309 169.253 -1330.657 
504.469 401.146  -472.581 185.981 -1380.624 
514.341 406.842  -454.314 204.248 -1431.562 
524.672 412.473 -434.164 224.398 -1483.508 


AH; AG; 
-—658.562 -623.675 
-658.560 -623.459 
— 658.411 -—611.778 
-658.172 -600.146 
-—657.899  -588.566 
-657.607 -577.034 
-~657.291 — 565.544 
-—656.953 -554.096 
-656.590 -542.687 
-656.177  -531.316 
-655.659  -519.986 
-654.948  -508.707 
— 653.921 — 497.494 
-652.418 -486.370 
-—650.242  -475.367 
-647.159  -464.526 
-—642.898 -453.899 
-637.146  -443.549 
-—629.556 -433.547 


100.016 


log K; 
[ = 


109.265 
108.554 
79.890 
62.697 
51239 
43.059 
36.926 
32,109 
28.347 
25.230 
22.634 
20.440 
18.562 
16.937 
15.519 
14.273 
13.172 
12.194 
11.323 


] 


138.012 


Phase Tv 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl # Ss 


GAS Swi 


[=== 


Cy 


106.492 
106.855 
124.347 
138.056 
148.470 
156.075 
161.360 
164.813 
166.921 
168.172 
169.054 
170.055 
171.662 
174.363 
178.646 
184.999 
193.910 
205.866 
221.355 


Re1 


HEXAFLUOROETHANE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ea kJ / mol 


332.194 332.194 -1343.064 0.000 -1442.107 
332.853 332.196 -1342.867 0.197 -1442.723 
366.086 336.608 -1331.273 11.791 -1477.707 
395.371 345.490 -1318.123 24941 -1515.809 
421.509 356.021 -1303.772 39.292 -1556.677 
444.999 367.084 -1288.523 54.541 -1600.023 
466.209 378.171 -1272.634 70.430 -1645.601 
485.429 389.038 -1256.312 86.752 -1693.198 
902.912 399.565 -1239.716 103.348 -1742.629 
518.885 409.697 -1222.957 120.107 -1793.730 
533.557 419.415 -1206.094 136.970 -1846.362 
547.125 428.724 -1189.142 153.922 -1900.405 
559.781 437.638 -1172.063 171.001  -1955.757 
571.709 446.182 -1154.773 188.291 -2012.337 
583.089 454385 -1137.138 205.926 -2070.081 
594.099 462.281 -1118.975 224.089 -2128.942 
604.912 469.905 -1100.053 243.011 -2188.894 
615.701 477.295 -1080.091 262.973 -2249.924 
626.639 484.487 -1058.762 284.302 -2312.039 


AHy AG; 
—1343.064 -1257.295 
—1343.072 -1256.762 
—1343.193 -—1227.957 
—1342.795 —1199.185 
—1342.023 -1170.531 
—1340.981 -1142.028 
—1339,758) = 1113688 
—1338.445 —1085.507 
—1337.129 -1057.474 
-—1335.867 -1029.570 
—1334.680 -1001.778 
=1333.551 —974.082 
—1332.418  -946.473 
ce Koso As cas HACL- 9) 
-1329.680 -—891.513 
—1327.730 -864.184 
—1325.087  -—836.989 
—1321.463 —-809.966 
—1316.525  —783.166 


cal 


C2F6(g] 


log Ky 
[ i 


220.273 
218.822 
160.355 
125.278 
101.904 
85.219 
72.716 
63.001 
55.237 
48.890 
43.606 
39.139 
35.313 
32.001 
29.105 
26.553 
24.289 
22.268 
20.454 


228 


CH[g] 


Phase T 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase mn ds 


GAS Jat 


_—S—— 


Jat 


J/(K mol) 


183.034 
183.214 
191.604 
198.134 
203.523 
208.151 
212.241 
215.932 
219.316 
222.457 
225.399 
228.173 
230.801 
233.298 
235.678 
237.953 
240.131 
242.217 
244.220 
246.144 
247.994 
249.777 
251.495 
253.152 
254.753 
256.300 
257.796 
259.243 


METHYLIDYNE (GAS) 


S  -(G-H298)/T H H-H298 G 

py kJ / mol 
183.034 594.128 0.000 539.556 
183.034 594.182 0.054 539.218 
184.178 597.098 2.970 520.457 
186.340 600.025 5.897 500.958 
188.768 602.981 8.853 480.867 
191.214 605.984 11.856 460.278 
193.591 609.048 14.920 439.255 
195.872 612.182 18.054 417.844 
198.049 615.395 21.267 396.079 
200.127 618.691 24.563 373.988 
202.112 622.073 27.945 351.594 
204.011 625.540 31412 328.914 
205.831 629.086 34.958 305.964 
207.580 632.705 38.577 282.758 
209.262 636.394 42.266  —«- 259.309 
210.883 640.147 46.019 235.626 
212.448 643.956 49.828 211.721 
213.960 647.816 53.688 187.603 
215.424 651.720 57.592 163.281 
216.841 655.664 61.536 138.762 
218.215 659.642 65.514 ~—-114.054 
219.549 663.652 69.524 89.165 
220.845 667.688 73.560 64.101 
222.104 671.749 77.621 38.868 
223.329 675.830 81.702 13.472 
224.522 679.929 85.801 -12.081 
225.683 684.042 89.914  -37.786 
226.816 688.167 94.039  -63.638 
227.920 692.302 98.174 -89.633 


260.645 


AH; AG; 
594.128 560.749 
594.139 560.542 
594.566 549.269 
594.700 537.924 
594.612 526.574 
594.368 515.252 
594.031 503.972 
593.645 492.737 
593.237 481.547 
592.825 470.398 
592.422 459.286 
592.036 448 207 
591.671 437.157 
591.327 426.133 
591.006 415.130 
590.708 404.147 
590.430 393.181 
590.169 382.230 
589.921 371.292 
589.683 360.367 
589.452 349.452 
589.227 338.548 
589.005 327.654 
588.785 316.769 
588.564 305.893 
588.340 299.025 
588.1114 284.166 
587.875 273.315 
587.629 262.472 


14.027 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nfs 


GAS Jal 


=== 


Jat 


METHYLENE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


193.912 
194.126 
204.289 
212.510 
219.512 
225.678 
231.233 
236.322 
241.041 
245.451 
249.593 
253.500 
MII 
260.704 
264.038 
267.214 
270.245 
273.143 
275.918 
278.580 
281.136 
283.595 
285.963 
288.246 
290.451 
292.582 
294.643 
296.640 
298.575 


H H-H298 G 
1 kJ / mol 
193.912 386.392 0.000 328.577 
193.913 386.456 0.064 328.218 
195.289 389.992 3.600 308.277 
197.936 393.679 7.287 287.424 
200.962 397.522 11130 265.815 
204.061 401.524 15.132 243.550 
207.116 405.686 19.294 220.700 
210.082 410.008 23.616 197.318 
212.945 414.488 28.096 173.447 
215.701 419.116 32.724 149.120 
218.355 423.878 37.486 124.366 
220.909 428.760 42.368 99.210 
223.371 433.750 47.358 73.673 
225.744 438.833 52.441 47.777 
228.034 444.000 57.608 21.538 
230.246 449.239 62.847 ~5.026 
232.384 454.542 68.150 -31.900 
234.454 459.902 73.510 59.071 
236.458 465.312 78.920 86.525 
238.401 470.767 84.375 114.250 
240.286 476.262 89.870  —-142.237 
242116 481.794 95.402 -170.474 
243.894 487.358 100.966  -198.953 
245.622 492.952 106.560  —227.664 
247.304 498.573 112.181  —256.600 
248.942 504.218 117.826 -285.752 
250.538 509.887 123.495 -315.114 
252.093 515.576 129.184  -344.678 
253.610 521.285 134.893 374.439 


AH; AGy 
386.392 369.251 
386.387 369.144 
385.980 363.452 
385.413 357.884 
384.747 352.439 
384.033 347.110 
383.318 341.885 
382.633 336.747 
381.990 331.684 
381.390 326.682 
380.828 321.734 
380.298 316.831 
379.794 311.968 
379.310 307.140 
378.841 302.345 
378.383 297.578 
377.932 292.837 
377.484 288.122 
377.037 283.430 
376.588 278.761 
376.134 274.113 
375.676 269.486 
375.211 264.879 
374.739 260.292 
374.258 255.723 
373.769 251.173 
373.271 246.642 
372.762 242.128 
372.243 237.633 


] 


229 


CH2{g] 


log Ky 
[ = 


— 64.691 
— 64.274 
— 47.462 
— 37.388 
— 30.683 
=29:902 
SE SVXS) 
— 19.544 
il eyo: 
SWI! 
— 14.005 
= 12.730 
— 11.640 
— 10.696 
al 
-9.143 
— 8.498 
SSA 
-7.402 
— 6.934 
—6.508 
—6.120 
=. (KSS 
— 5.438 
—5.138 
—4.859 
—4.601 
— 4.361 
—4.138 


] 


230 


CH3{(g] 


Phase 


GAS 


r 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase 


GAS 


H/S 


Ja1,Nb1 


METHYL (GAS) 


S —(G—H298)/T H H-H298 G 
J/(K mol) i I kJ / mol 
194.163 194.163 145.687 0.000 87.797 
194.403 194.164 145.759 0.072 87.438 
206.011 195.725 149.802 4.115 67.397 
215.744 198.780 154.169 8.482 46.297 
224.267 202.331 158.848 13.161 24.288 
231.932 206.021 163.825 18.138 1.472 
238.951 209.704 169.084 23.397 — 22.077 
245.456 213.320 174.610 28.923 — 46.301 
251.539 216.841 180.386 34.699 -71.154 
257.264 220.258 186.394 40.707 — 96.597 
262.678 223.569 192.617 46.930 -122.596 
267.0lo 6) 2o0.r Ur 199.034 53.347 -149.123 
272.698 229.884 205.627 59.940 -176.151 
217-00" 232.895 212.372 66.685 —203.655 
281.792 235.813 219.254 73.567 -231.614 
286.039 238.643 226.259 80.572 -—260.007 
290.105 241.390 233.374 87.687 -288.815 
294.005 244.058 240.587 94.900 -318.022 
297.750 246.649 247.889 102.202 -347.611 
301.350 249.169 255.268 109.581 — 377.567 
304.816 251.620 262.718 117.031 — 407.877 
308.156 254.006 270.231 124.544 -438.526 
311.377 256.330 277.801 132.114 -—469.504 
314.488 258.594 285.423 139.736 -—500.798 
317.496 260.802 293.091 147.404 -532.398 
320.405 - 262.956 300.801 155.114 -—564.294 
S28i220 "260.056 308.549 162.862 -596.476 
GZ5950.) cor." $16.332- “170.6457 =—626.936 
328.604 269.117 324.148 178.461 — 661.665 


AH AG; 
145.687 147.952 
145.663 147.966 
144.310 148.937 
142.962 150.250 
141.668 151.830 
140.459 153.621 
139.365 SS S070 
138.396 157.663 
137.547 159.851 
136.809 162.118 
136.169 164.447 
135.613 166.827 
135.130 169.247 
134.704 171.699 
134.325 174.177 
133.986 176.679 
133.680 WSS 
133.400 181.736 
133.139 184.287 
132.891 186.850 
132.653 189.425 
132.420 192.011 
132.191 194.607 
131.961 197-212 
131.728 199.827 
131.492 202.451 
131.248 205.083 
130.997 207.724 
130.735 210.375 


16.043 


Phase Wi 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nfs 


GAS Jat 


je 


Jat 


METHANE (GAS) 
S) —(G—-H298)/T H H-H298 G AH; AG; 

J/(K mol) let kJ / mol 

186.214 186.214 -—74.873 0.000 —130.393  -74.873 =10\0) (hoy! 
186.434 186.214 —74.807 0.066 -—130.737  -74.930 — 50.607 
197.310 187.665 -—71.015 3.858 -149.939 -77.986 — 42.036 
206.968 190.574 — 66.676 8.197 -170.160 -80.824 -32.714 
215.942 194.062 —61.745 13.128 —191.310  -83.331 — 22.851 
224.417 197.798 — 56.240 18.633 —213.332  -—85.480 —12:596 
232.475 201.633 -50.200 24673 -236.180 -87.270 —2.057 
240.160 205.491 -—43.670 31.203  -259.814 -88.722 8.685 
247.503 209.327 -36.698 38.175 -284.200 -89.876 19.572 
254.523 213.119 —29.329 45.544 —309.304 -90.773 30.562 
261.240 216.852 -21.607 53.266 -335.095 -91.454 41.624 
267.668 220.515 -13.574 61.299 —361.5438- —91.954 52.736 
273.824 224.105 -5.266 69.607 -388.619 -92.304 63.880 
279.721 227.617 StL CLM OAOO -—416.299 -92.531 75.044 
285.373 231.052 12.041 86.914 —444.555  -92.659 86.221 
290.794 234.407 20.985 95.858  -473.366  -92.706 97.402 
295.999 237.686 30.091 104.964 -502.707 -92.688 108.585 
301.000 240.887 39.341 114.214 —532.559  -92.617 119.765 
305.811 244.014 48.721 123.594 — 562.901 —92.504 130.940 
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C2H2[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nv S 


GAS Jal 


_—_———= 


Jat 


J/(K mol) 


200.958 
201.231 
214.902 
226.674 
236.987 
246.191 
254.529 
262.173 
269.247 
275.843 
282.029 
287.859 
293.375 
298.610 
303.593 
308.345 
312.886 
317.231 


ACETYLENE (GAS) 
S —(G-H298)/T H H-H298 G 

kJ / mol 
200.958 226.731 0.000 166.815 
200.959 226.813 0.082 166.443 
202.780 231.580 4.849 145.619 
206.409 236.863 10.132 123.526 
210.664 242.525 15.794 100.333 
215.093 248.499 21.768 76.166 
219.509 254.746 28.015 Pile 
223.831 261.239 34.508 25.283 
228.023 267.955 41.224 — 1,292 
232.074 274.877 48.146 — 28.550 
235.982 281.988 55.257 —56.447 
239.750 289.272 62.541 — 84.944 
243.385 296.716 69.985 -—114.008 
246.894 304.306 77.575 -143.610 
250.283 312027.) 85:296 wie 22 
253.560 319.866 93.135 -204.321 
256.731 327.810 101.079 -235.384 
259.801 335.847 109.116 -—266.891 
262.778 343.962 117.231 — 298.824 


321.393 


AH; AG; 
226.731 209.201 
226.728 209.092 
226.515 203.244 
226.213 197.458 
225.786 191.745 
225.266 186.112 
224.712 180.557 
224.165 175.070 
223.639 169.644 
223.143 164.269 
222.685 158.937 
222.265 153.642 
221.887 148.377 
221.549 143.139 
221.251 137.921 
220.989 132.721 
220.759 127.536 
220.554 122.363 
220.365 117.200 


28.054 ETHENE (GAS) C2H4{g] 
Phase V C, S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] J/(K mol) 1] [ kJ / mol ] [ = 
GAS i 298.15 42.891 219.334 219.334 52.467 0.000 — 12.928 52.467 68.420 -—11.987 
300.00 43.055 219.600 219.335 52.546 0.079 — 13.334 52.408 68.519 -—11.930 
400.00 53.038 233.331 221.140 57.343 4.876 — 35.989 49.319 74.363 -9.711 
500.00 62.493 246.205 224.878 63.131 10.664 —59.972 46.599 80.947 — 8.456 
600.00 70.663 258.340 229.454 69.799 17.332 —85.205 44.248 88.043 —7.665 
700.00 UTM 269.775 234.405 77.226 24.759 —111.617 42.243 95.505 -7.127 
800.00 83.841 280.561 239.507 85.310 32.843 -— 139.139 40.575 103.232 —6.740 
900.00 89.196 290.752 244.640 93.968 41.501 — 167.709 39.218 111.149 —6.451 
1000.00 93.892 300.399 249.738 103.128 50.661 =—197.271 38.131 119.201 —6.226 
1100.00 98.011 309.545 254.763 112.727 60.260 =227.172 SHEZTO 127.352 —6.047 
1200.00 101.625 318.231 259.693 122.713 70.246 —259.165 36.613 135.571 —5.901 
1300.00 104.791 326.494 264.516 133.037 80.570 —291.404 36.113 143.839 —5.780 
1400.00 107.562 334.363 269.227 143.658 91.191 — 324.450 35.747 152.140 —5.676 
1500.00 109.986 341.869 273.821 154.538 102.071 — 358.265 35.492 160.463 — 5.588 
1600.00 112.107 349.036 278.300 165.645 113.178  -392.813 35.329 168.800 —§.511 
1700.00 113.969 355.890 282.664 176.951 124.484 — 428.061 35.240 177.145 —5.443 
1800.00 115.612 362.452 286.915 188.432 135.965 — 463.981 35.212 185.494 —5.383 
1900.00 117.077 368.742 291.058 200.068 147.601 — 500.543 35.233 193.842 — 5.329 
2000.00 118.404 374.782 295.094 211.843 159.376 — 537.721 35.294 202.189 —5.281 
References 
Phase H/S Gs 
GAS Jat Jat 
30.070 ETHANE (GAS) C2H6[g] 
Phase 1 Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I il kJ / mol ] [ - 
GAS 298.15 52.541 229.602 229.602 — 84.684 0.000 -153.140  -84.684 — 32.830 a hay” 
300.00 52.797 229.928 229.603 — 84.587 0.097 -153.565 -84.778 — 32.508 5.660 
400.00 66.065 246.962 231.836 — 78.633 6.051 -177.418 -89.617 — 14.339 1.873 
500.00 78.156 263.025 236.482 -71.413 13.271 —202.925 -93.826 4.980 —0.520 
600.00 89.120 278.260 242.186 -—63.040 21.644 —229.996 -97.401 25.088 —2.184 
700.00 99.012 292.754 248.383 -—53.624 31.060 -—258.552 -100.356 45.745 -3.414 
800.00 107.883 306.566 254.800 —43.271 41.413 — 288.524 -102.709 66.784 —4.361 
900.00 115.785 319.738 261.289 -32.080 52.604 —319.844 -104.507 88.084 —5.112 
1000.00 W227) 332.306 267.767 -20.145 64.539 —352.451 -105.821 109.557 —5.723 
References 
Phase H/S Cy 
GAS Swi Ret 
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C3H4{[g] PROPADIENE (GAS) 40.065 

Phase ir Cy S —(G-H298)/T H H-H298 G AH AG; log K; 
[K] dy) (KIO) I] kJ / mol ] tS 

GAS 298.15 59.058 244.037 244.037 192.129 0.000 119.369 192.129 202.428 -35.465 
300.00 59.307 244403 244.038 192.238 0.109 118.918 192.084 202.493 -35.257 
400.00 71.831 263.222 246.519 198.810 6.681 93.521 189.733 206.322 -26.943 
500.00 82.662 280.444 251.605 206.548 14.419 66.326 187.633 210717. =22.014 
600.00 91-965) 296.359" 257.759 215.292 23.163 37.476 185.777 ZISSIS 2) —18762 
700.00 99.907 311.149 264.339 224.896 32.767 7.092 184.171 220.599 -16.461 
800.00 106.656 324.942 271.062 235.233 43.104 — 24.720 182.831 225.898 -14.750 
900.00 112.378 337.844 277.773 246.193 54.064 -57.867 181.743 231.349 -13.427 

1000.00 117.240 349.943 284.392 257,680) 165;5011 — 92.263 180.865 236.909 -12.375 

References 

Phase eS Cy Remarks 

GAS Swi Rel Lat BPT= 239.3, L= 20.96 kJ 

C3H4[PY][g] PROPYNE (GAS) 40.065 

Phase ul: Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] Kl) yi kJ / mol ] [ - 

GAS 298.15 60.677 248.221 248.221 185.435 0.000 111.428 185.435 194.487 -34.073 
300.00 60.907 248.597 248.222 185.547 0.112 110.968 185.393 194.543 -33.873 
400.00 72.522 267.749 250.755 192.233 6.798 85.133 183.156 197.934 -25.847 
500.00 82.563 285.038 255.909 199.999 14.564 57.480 181.084 201.872  -21.089 
600.00 91.226 300.876 262.102 208.700 23.265 28.174 179.185 206.210 -17.952 
700.00 98.704 315.514 268.700 218.205 32.770 —2.655 177.480 210.852 -15.734 
800.00 105.189 329.128 275.413 228.407 42.972 -—34.895 176.005 2153723 S— 14085 
900.00 110.875 341.852 282.095 239.216) 53.7811 — 68.451 174.767 220.765 -12.813 

1000.00 115.955 353.802 288.675 250.562 65.127 —103.240 173.747 225.932 —-—11.801 


References 
Phase H/S C, 


GAS Sw Ret 


42.081 CYCLOPROPANE (GAS) C3H6[g] 
Phase a) Cp S —(G-H298)/T H H—-H298 G AH AG; log Ky 
[K] J/(K mol) | kJ / mol ] [ - 
GAS 298.15 90.196 238.012 238.012 53.220 0.000 — 17.743 53.220 104.278 -18.269 
300.00 90.591 238.571 238.013 53.387 0.167 — 18.184 53.180 104.595 -18.212 
400.00 115.060 267.857 241.842 63.626 10.406 — 43.517 51.589 122.011 —15.933 
500.00 143.469 296.528 249.913 Thcoy-Y a roo —71.737 51.730 139.641 -14.588 
600.00 174.451 325.390 260.082 92.404 39.184 -102.829 54.079 157.043 -13.672 
700.00 207.539 354.741 271.501 111.487 58.267 -136.831 59.014 173.852 -12.973 
800.00 242.536 384.718 283.773 133976 80756 —173.798 66.872 189.757 -12.390 
900.00 279.348 415.392 296.686 160.055 106.835  —213.798 77.929 204.488  -11.868 
1000.00 317.927 446.806 310.121 189.904 136.684 -256.901 92.410 217.807 —-11.377 
1100.00 358.245 478.984 324.004 223.698 170.478 -303.184 110.520 2290501 —10189S 
1200.00 400.284 511.946 338.287 261.611 208.391 — 352.724 132.461 239.379 -10.420 
1300.00 444.035 545.702 352.939 303.812 250.592 -—405.600 158.426 247.264 —9,935 
1400.00 489.490 580.261 367.937 350.474 297.254  -461.892 188.607 252.993 —9.439 
1500.00 536.644 615.631 383.266 401.767 348.547 -521.679 223.197 256.412 =0,.929 
1600.00 585.495 651.815 398.916 457.860 404.640 -585.045 262.384 257.375 —8.402 
1700.00 636.039 688.819 414.876 518.922 465.702 -652.070 306.355 255.740 =[.800 
1800.00 688.275 726.644 431.142 585.124 531.904 -722.836 355.294 251.376 =7.295 
References 
Phase in eS Cy Remarks 
GAS Lat Lat Lat BPT= 240.00, L= 20.8 kJ 
42.081 PROPENE (GAS) C3H6[P][g] 
Phase V Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky; 
[K] J/(K mol) imal kJ / mol ] b= 
GAS 298.15 63.867 267.049 267.049 20.418 0.000 — 59.203 20.418 62.819  -11.006 
300.00 64.184 267.445 267.050 20.536 0.118 — 59.697 20.329 63.082  -10.984 
400.00 80.322 288.164 269.766 PU TELL 7.309 — 87.488 15.741 78.039 -10.191 
500.00 94.670 307.660 275.414 36.541 16.123 —117.289 11.744 94.089 -9.829 
600.00 107.361 326.067 282.337 46.656 26.238 -148.984 8.331 110.888 -—9.654 
700.00 118.526 343.474 289.839 57.963 37.545  -182.469 5.489 128.214 —9.567 
800.00 128.297 359.953 297.582 70.315 49.897 -217.648 S21 145.908 —9.527 
900.00 136.808 375.568 305.388 83.580 63.162  -254.431 1.454 163.855 —9:510 
1000.00 144.189 390.373 313.153 97.639 77.221 —292.735 0.144 181.974 —9.505 
References 
Phase H/S Cp 
GAS Swi Ret 


| 
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C3H8[g] PROPANE (GAS) 44.097 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] J/(K mol) Det kJ / mol i Vales 
GAS 298.15 73.789 270.019 270.019 — 103.847 0.000 -184.353 -103.847 — 23.370 4.094 
300.00 74.196 270.477 270.021 — 103.710 0.137 -184.853 -103.971 — 22.870 3.982 
400.00 94.893 294.716 273.186 — 95.235 8.612  -213.121 -110.230 5.133 —0.670 
500.00 Wake 317.899 279.828 — 84.811 19.036 -243.761 -115.491 34.604 =3.615 
600.00 129.282 339.991 288.030 -72.670 31.177 —276.665 —119.807 65.043 —5.662 
700.00 143.358 361.001 296.966 -59.022 44.825  -311.723 -123.245 96.135 -7.174 
800.00 155.614 380.963 306.229 -44.059 59.788 —348.830 -125.865 127.663 — 8.336 
900.00 166.240 399.921 315.995 -27.954 75.893  -387.882 -127.756 159.474 —9.256 
1000.00 175.431 417.923 324.935 -10.859 92.988  -428.782 -129.034 191.462 -10.001 
1100.00 183.379 435.025 334.173 7.091 110.938  -471.437 -129.806 223.553 -10.616 
1200.00 190.276 451.284 343.260 25.782 129.629 -515.759 -130.165 255.696 -11.130 
1300.00 196.315 466.758 352.170 45.117 148.964 -561.668 -130.187 287.854  -11.566 
1400.00 201.690 481.506 360.885 65.022 168.869  -609.087 -129.927 320.002 -11.939 
1500.00 206.592 495.591 369.400 85.440 189.287 -657.947 -129.420 352.124  -12.262 
References 
Phase ial 1S C, Remarks 
GAS Swi Re NBPT= 231.1 
C4H6[g] BUT—1—YNE (GAS) 54.092 
Phase V Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) il kJ / mol ] [ - 
GAS 298.15 116.251 290.897 290.897 166.105 0.000 79.374 166.105 203.107 -—35.583 
300.00 116.439 291.617 290.900 166.320 0.215 78.835 166.097 203.336  -35.404 
400.00 130.211 326.859 295.612 178.603 12.498 47.860 165.514 215.836 -—28.185 
500.00 148.030 357.778 305.002 192.493 26.388 13.604 165.311 228.454  -23.866 
600.00 167.994 386.506 316.214 208.280 42.175 — 23.624 165.990 241.037 -20.984 
700.00 189.451 413.997 328.231 226.141 60.036 — 63.656 167.925 253.412 -18.910 
800.00 212.128 440.762 340.630 246.211 80.106 -—106.399 171.440 265.405 -17.329 
900.00 235.896 467.109 353.222 268.603 102.498  -151.795 176.778 276.849 -—16.068 
1000.00 260.685 493.237 365.919 293.424 127.319 -199.814 184.111 287759010022 
1100.00 286.457 519.284 378.677 320.773 154.668  -250.440 193.587 297.503  -14.127 
1200.00 313.189 545.348 391.480 350.747 184.642  -303.671 205.344 306.448  -13.339 
1300.00 340.866 571.504 404.321 383.442 217.337  -359.513 ZNO 314.316  -12.629 
1400.00 369.479 597.806 417.201 418.952 252.847 —-417.977 236.211 320.999 -11.977 
1500.00 399.019 624.299 430.123 457.369 291.264 -479.080 255.566 326.396  -11.366 
1600.00 429.484 651.019 443.093 498.786 332.681 — 542.844 277.694 330.412 -10.787 
1700.00 460.870 677.993 456.116 543.296 377.191 — 609.292 302.708 332.957  -10.231 
1800.00 493.173 705.246 469.198 590.991 424.886 -678.452 330.720 333.943 -9.691 
References 
Phase H/S Cy Remarks 
GAS Lat Lal Lat BPT= 280.9, L= 24.5 kJ 
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56.108 CYCLOBUTANE (GAS) C4H8{g] 

Phase iJ C, S —(G-H298)/T H H—-H298 G AHy AG; log Ky 
[K] (mol) il kJ / mol ==] [ — ] 

GAS 298.15 70.641 265.501 265.501 26.652 0.000 =§2:507 26.652 110.188 -—19.304 
300.00 71.229 265.939 ~ 265.502 26.783 0.131 =92.999 26.506 110.707 -19.276 
400.00 100.420 290.546 268.659 35.407 8.755 —80.812 19.358 139.892 -—18.268 
500.00 125.011 310,675) =275.552 46.714 20.062 -111.124 13.650 170.713 -17.834 
600.00 145.630 340.345 284.305 60.276 33.624 -143.931 9.176 202:565' = 17.635 
700.00 162.905 364.131 294.022 75.728. 49.076 —179.163 5.764 235.080  -17.542 
800.00 177.464 386.861 304.217 92.767 66.115  -216.722 3.295 268.0199) —1/7.500 
900.00 189.935 408500 314.612 111.151 84499 -—256.499 1.650 301.216 -17.482 
1000.00 200.945 429.092 325.039 130.705 104.053  -298.387 0.712 334.558  -17.475 

References 

Phase H/S Cp Remarks 

GAS Swi Ret Lat BPT= 265.4, L= 24.2 kJ 

56.108 2—METHYLPROP—1—ENE (GAS) C4H8[I][g] 

Phase Ti Cp S —(G-H298)/T H H-H298 G AHy AG; log Ky 
[K] [ J/(K mol) ll kJ / mol ] Pes 

GAS 298.15 90.141 293.701 293.701 — 16.903 0.000 -104.470 -16.903 58.225 -10.201 
300.00 90.543 294260 293.702 — 16.736 0.167 -105.014  -17.013 58.692 =10:219 
400.00 117,269" 323.193: 297.507 —6.629 10.274 -135.906  -22.677 84.797 -—11.073 
500.00 130.031 350.074 305.363 5452 922.355 =—169'584 > —27.611 2253 eee en 
600.00 146.884 375.299 314.938 19.314 36.217 -205.866 -31.787 140.631 -—12.243 
700.00 161.883 399.091 325.276 34.767 51.670 -244597 -35.197 169.647 -—12.659 
800.00 175.083" =" 421.589) ©-335.922 51.631 68.534  -285.641 -37.841 199.100 —13.000 
900.00 186.537 442.889 346.635 OAS tee) =i =I 228.841 -13.282 
1000.00 196.301 463.063 357.278 88188205785 O04 1Cllee—tlelact 258.763 -—13.516 

References 

Phase ma es Cp Remarks 

GAS Swi Ret NBPT= 266.3 
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C4H10[g] BUTANE (GAS) 58.123 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] —-—— J /.(K mol) eal kJ / mol ee 

GAS 298.15 98.273 310.227 310.228 — 126.148 0.000 —218.642 -126.148 — 16.985 2.976 
300.00 98.761 310.837 310.229 — 125.966 0.182 —219.217 -126.296 — 16.307 2.839 
400.00 124.012 342.761 314.412 —114.808 11.340 —251.913 -133.816 21.518 —2.810 
500.00 146.981 372.944 S2e Men — 101.239 24.909 —287.711 -140.185 61.113 —6.384 
600.00 167.650 401.604 333.838 — 85.489 40.659 —326.451 -145.400 101.881 — 8.870 
700.00 186.002 428.855 345.482 —67.787 58.361 —367.985 -149.500 143.434 — 10.703 
800.00 202.021 454.764 Clay seeks — 48.366 77.782 SAP, ley loci? 185.501 -—12.112 
900.00 215.689 479.371 369.718 —27.461 98.687 —458.894 -154.638 227.891 — 13.226 
1000.00 226.990 502.702 381.861 —5.307 120.841 —508.009  -155.980 270.472 —14.128 
1100.00 235.907 Sy TATE} 393.859 17.858 144.006 —559.393 -156.765 313.159 — 14.871 
1200.00 242.423 545.597 405.645 41.794 167.942 —612.922 -157.202 355.901 — 15.492 
1300.00 246.521 565.179 417.171 66.262 192.410 —668.471 -—157.505 398.672 -— 16.019 
1400.00 248.184 583.524 428.406 91.017 217.165 —725.916 -—157.887 441.468 — 16.471 
1500.00 247.395 600.634 439.324 115.817 241.965 —785.134 -—158.566 484.300 -— 16.865 

References 

Phase inl fs Cy 

GAS Swi Ret 

C5H8{g] CYCLOPENTENE (GAS) 68.119 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (—— JF inna) [ kJ / mol ] [ - 

GAS 298.15 75.013 289.768 289.768 32.928 0.000 —53.466 32.928 110.940 — 19.436 
300.00 75.611 290.234 289.769 33.067 0.139 —54.003 32.775 111.425 — 19.401 
400.00 105.854 316.223 293.108 42.174 9.246 —84.315 25.073 138.837 — 18.130 
500.00 132.246 342.748 300.384 54.110 21.182 — 117.264 18.662 168.046 — 17.556 
600.00 Se Setalt2 368.931 309.635 68.506 35.578 — 152.853 13.441 198.432 -—17.275 
700.00 174.779 394.358 319.933 85.026 52.098 — 191.025 9.318 229.604 — 17.133 
800.00 191.572 418.823 330.776 103.366 70.438 — 231.692 6.227 261.296 -— 17.061 
900.00 205.817 442.232 341.869 1262255 90.327 — 274.754 4.055 293.319 - 17.024 
1000.00 217.840 464.558 353.031 144545 5 tee ait —320.103 2.644 325.541 — 17.005 

References 

Phase H/S Cy 

GAS Swi Ret 
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68.119 PENTA—1,2—DIENE (GAS) C5H8[P][g] 

Phase al C, Ss —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] eel) ial kJ/mol | [ - 

GAS 298.15 105.075 333.616 333.616 145.603 0.000 46.135 145.603 210.542 — 36.886 
300.00 105.665 334.268 333.618 145.798 0.195 45.518 145.505 210.945 — 36.729 
400.00 132.228 368.514 338.108 157.766 12.163 10.360 140.664 233.512 — 30.494 
500.00 152.822 400.306 347.410 172.051 26.448 —28.102 136.604 257.208 — 26.870 
600.00 170.285 429.750 358.710 188.227 42.624 — 69.623 133.162 281.662 — 24,521 
700.00 185.587 457.174 370.840 206.037 60.434 — 113.985 130.330 306.644 — 22.882 
800.00 199.136 482.858 383.253 225.287 79.684 — 161.000 128.148 331.989 —21.677 
900.00 211.124 507.020 395.676 245.812 100.209 —210.506 126.612 357.568 — 20.753 
1000.00 221.655 529.821 407.961 267.463 121.860 — 262.358 125.652 383.286 — 20.021 

References 

Phase H/S Cy Remarks 

GAS Lat Lat Lat NBPT= 318.1 

70.134 CYCLOPENTANE (GAS) C5H10[g] 

Phase T CG, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) | TI kJ / mol ] [ - 

GAS 298.15 82.876 292.989 292.989 -77.237 0.000 — 164.592 —77.237 38.777 —6.794 
300.00 83.576 293.504 292.991 -—77.083 0.154 — 165.134 -77.429 39.497 -—6.877 
400.00 118.997 322.511 296.707 —66.915 10.322 — 195.920 —86.976 79.960 -— 10.442 
500.00 149.916 352.466 304.859 — 53.434 23.803 — 229.667 -— 94.763 122.630 —12.811 
600.00 176.721 382.228 315.281 — 37.069 40.168 —266.406 -100.945 166.715 -14.514 
700.00 199.803 411.248 326.929 -—18.214 59.023 —306.087 -105.669 Pratl a — 15.799 
800.00 219.548 439.252 339.230 2.780 80.017 —348.621 -109.060 257.305 — 16.800 
900.00 236.347 466.108 351.847 25.598 102.835 —393.899 -111.278 303.245 — 17.600 
1000.00 250.588 491.767 364.566 49.964 127.201 —441.803 -112.527 349.378 — 18.250 

References 

Phase H/S Cy 

GAS Swi Rel 


] 
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C5H12[g] PENTANE (GAS) 72.150 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] =~), (Knell) fed kJ / mol ] | 

GAS 298.15 120.064 349.055 349.055 — 146.440 0.000 —250.511 -146.440 —8.180 1.433 
300.00 120.706 349.800 349.057 — 146.217 0.223 —251.157 -146.617 -7.321 A he) 
400.00 153.319 389.088 354.194 — 132.482 13.958 —288.117 -—155.502 40.489 —5.287 
500.00 182.047 426.455 364.941 — 115.683 30.757 —328.911 -162.894 90.373 -9.441 
600.00 207.208 461.922 378.175 —96.192 50.248 —373.345 -168.879 141.611 — 12.328 
700.00 229.120 495.549 392.562 —74.350 72.090 —421.234 -173.554 193.746 — 14.458 
800.00 248.102 527.413 407.445 —50.465 95.975 —472.396 -177.007 246.467 — 16.093 
900.00 264.471 557.605 422.467 —24.816 121.624 —526.661 -179.369 299.554 — 17.386 
1000.00 278.546 586.217 437.424 2.352 148.792 —583.864 -180.819 352.853 — 18.431 

References 

Phase H/S Cy 

GAS Swi Rel 

C6H6 BENZENE 78.114 

Phase y C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (Kom) ial kJ / mol ] [ - 

LIQ 298.15 136.106 173.259 173.259 49.036 0.000 —2.621 49.036 124.534 —21.818 
300.00 136.106 174.101 173.262 49.288 0.252 —2.943 49.033 125.003 —21.765 
352.81 136.106 196.170 175.084 56.476 7.440 -— 12.735 48.586 138.404 — 20.491 

References 

Phase ies C, Remarks 

LIQ Lat Lat Lal MPT= 278.684, L= 9.837 kJ / BPT= 352.81, L= 30.75 kJ 


78.114 BENZENE (GAS) C6H6{[g] 

Phase i C, S —(G-H298)/T H H-H298 G AH; AG; 
[K ] (ea) (KIM) el kJ/mol = 

GAS . 298.15 82.530 269.308 269.308 82.927 0.000 2.633 82.927 129.789 — 22.738 
300.00 83.109 269.820 269.310 83.080 0.153 2.134 82.825 130.080 — 22.649 
400.00 112.045 297.800 272.929 92.876 9.949 — 26.245 77.681 146.629 —19.148 
500.00 136.661 325.523 280.687 105.345 22.418 —57.416 73.396 164.379 -17.173 
600.00 157.385 Choy) CV7/ 290.409 120.078 37.151 —91.318 69.860 182.920 — 15.925 
700.00 174.644 377.926 301.098 136.707 53.780 — 127.842 67.006 201.998 — 15.073 
800.00 188.866 402.206 312.233 154.906 71.979 — 166.859 64.803 221.440 — 14.459 
900.00 200.477 425.145 323.517 174.393 91.466 — 208.238 63.170 241.123 — 13.994 
1000.00 209.907 446.773 334.772 194.928 112.001 — 251.845 61.979 260.963 -— 13.631 
1100.00 217.582 467.151 345.889 216.316 133.389 — 297.551 61.116 280.906 — 13.339 
1200.00 223.930 486.364 356.803 238.401 155.474 — 345.236 60.492 300.916 — 13.099 
1300.00 229.377 504.507 367.473 261.072 178.145 — 394.788 60.051 320.970 — 12.897 
1400.00 234.353 521.690 377.880 284.260 201.333 — 446.105 59.772 341.052 — 12.725 
1500.00 239.284 538.026 388.017 307.941 225.014 — 499.098 59.672 361.148 — 12.576 

References 

Phase mis C, 

GAS Swi Re1 

82.145 CYCLOHEXENE C6H10 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 

[K] [ J/(K mol) I) I kJ / mol ] [ - 

LIQ 298.15 140.206 216.187 216.187 — 38.828 0.000 -— 103.284 — 38.828 101.796 — 17.834 
300.00 140.206 217.055 216.190 — 38.569 0.259 - 103.685 — 38.930 102.669 — 17.876 
400.00 140.206 257.389 221.689 — 24.548 14.280 -— 127.504 — 45.661 150.824 — 19.696 

References 

Phase ES Cy Remarks 

LIQ Swi Lat NBPT= 356 
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C6H10(g] CYCLOHEXENE (GAS) 82.145 

Phase il G S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [—__—J/ (K mol) If kJ / mol ] [ - 

GAS 298.15 103.719 310.855 310.855 —5.356 0.000 —98.037 — 5.356 107.043 -18.753 
300.00 104.543 311.499 310.857 —5.163 0.193 —98.613 —5.525 107.741 —18.759 
400.00 145.219 347.321 315.466 7.386 12.742 -131.542 -13.727 146.786 -—19.168 
500.00 179.020 383.476 325.461 23.651 29.007 -168.087 -20.062 187.683 -19.607 
600.00 206.929 418.664 338.081 42.994 48.350 -208.205 -24.846 229.704 -19.998 
700.00 229.934 452.346 352.018 64.874 70.230  -251.769 -28.325 272.421 — 20.328 
800.00 249.020 484.334 366.576 88.850 94.206 -298.617  -30.656 315.557 -20.604 
900.00 265.173 514.621 381.359 114.580 119.936  -348.579 -31.995 358.923 -20.831 
1000.00 279.378 543.308 396.132 141.820 147.176  -401.488 -32.490 402.392 -21.019 

References 

Phase aA Ls C, 

GAS Swi Rel 

C6H12 CYCLOHEXANE 84.161 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] 7 (Kime) || kJ / mol [ - 

LIQ 298.15 156.482 204.347 204.347  -156.231 0.000 -—217.157 -156.231 26.886 -4.710 
300.00 156.482 205.315 204.350 -155.942 0.289 -217.536 -156.357 28.022 —4.879 
353.40 156.482 230.949 206.485  -147.585 8.646 -—229.203 -160.368 61.169 -9.041 


References 
Phase H/S Cy 


LIQ Sw1 Lat 


Remarks 


BPT= 353.4, L= 30.1 kJ 
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84.161 CYCLOHEXANE (GAS) C6H12[g] 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] (J (Kimo) [ kJ / mol =| [ - ] 

GAS 298.15 105.558 298.345 298.345 — 123.135 0.000 —212.087 -123.135 31.956 —5.599 
300.00 106.415 299.001 298.347 — 122.939 0.196 —212.639 -123.354 32.919 —5.732 
400.00 150.339 335.744 303.060 — 110.062 13.073 244.359 -134.134 86.696 -—11.321 
500.00 189.535 373.589 313.376 —93.029 30.106 —279.823 -142.624 142.933 — 14.932 
600.00 224.085 411.269 326.559 —72.309 50.826 —319.071 -148.960 200.674 — 17.470 
700.00 254.066 448.121 341.306 — 48.364 74.771 —362.049 -153.311 259.316 — 19.350 
800.00 279.558 483.761 356.899 —21.646 101.489 —408.654 -155.853 318.457 — 20.793 
900.00 300.641 517.948 372.908 7.401 130.536 —458.753 -156.851 377.820 —21.928 
1000.00 317.394 550.528 389.055 38.338 161.473 —512.190 -156.651 437.226 — 22.838 

References 

Phase H/S Cy 

GAS Swi Re1 

84.161 METHYLCYCLOPENTANE C6H12[M] 

Phase T Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) [ kJ / mol ] eae 

LIQ 298.15 158.699 247.944 247.944 — 138.407 0.000 —212.331  -138.407 Sleali —5.556 
300.00 158.699 248.925 247.947 — 138.113 0.294 —212.791 -138.529 32.767 —5.705 
344.84 158.699 271.032 249.545 — 130.997 7.410 —224.460 -141.753 58.593 —8.875 

References 

Phase H/S Cy Remarks 

LIQ Swi Lal Lal BPT= 344.84, L= 29.3 kJ 
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C6H12[M][g] METHYLCYCLOPENTANE (GAS) 84.161 
Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] = (mol) i kJ / mol ] [ - ] 
GAS 298.15 109.807 340.018 340.018 — 106.692 0.000 —208.068 -106.692 35.974 -—6.303 
300.00 110.624 340.699 340.020 — 106.488 0.204 —208.698  -106.903 36.860 -—6.418 
400.00 151.873 378.307 344.868 —93.317 Gee ys —244.639 -117.389 86.416 — 11.285 
500.00 187.765 416.147 355.347 —76.292 30.400 —284.366 -125.887 138.390 — 14.458 
600.00 218.781 453.193 368.583 —55.926 50.766 —327.842  -132.577 191.903 — 16.707 
700.00 245.400 488.970 383.242 — 32.682 74.010 —374.962 -137.629 246.404 — 18.387 
800.00 268.103 523.262 398.618 —6.977 99.715 —425.586 -—141.184 301.525 — 19.688 
900.00 287.370 555.984 414.300 20.824 127.516 —479.562 -143.428 C5 /A0iM — 20.720 
1000.00 303.683 587.129 430.038 50.399 157.091 —536.730 -144.591 412.686 —21.557 
References 
Phase in eS) Cy 
GAS Swi Ret 
C6H14 HEXANE 86.177 
Phase W Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) I} i kJ / mol ] [ - 
LIQ 298.15 195.016 296.018 296.018 — 198.782 0.000 —287.040 -198.782 — 4.035 0.707 
300.00 195.016 297.224 296.022 — 198.421 0.361 —287.589 -—198.890 — 2.826 0.492 
341.85 195.016 322.691 297.762 — 190.260 8.522 —300.572 -201.576 24.699 -3.774 
References 
Phase H/S C, Remarks 
LIQ La La Lat NBPT= 341.9 
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86.177 HEXANE (GAS) C6H14[g] 
Phase T OF) S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) el kJ / mol [ - 
GAS 298.15 143.002 388.510 388.510 -167.193 0.000  -283.027 -167.193 —0.023 0.004 
300.00 143.765 389.397 388.513 -166.928 0.265  -—283.747 -167.396 1.015 —0.177 
400.00 182.507 436.178 394.629 -150.574 16619 -325.045 -177.605 58.738 MeOH 
500.00 216.573 480.646 407.425 -130.582 36.611 -370.905 -186.059 118.837 -12.415 
600.00 246.353 922.827 423.175 -107.402 59.791 —421.098 -192.864 180.482 -—15.712 
700.00 272.235 562.793 440.291 —81.442 85.751 —475.397 -—198.137 243.144 -18.144 
800.00 294.610 600.643 457.991 D6. OF 2m lle eat —533.586 -201.981 306.463 -—20.010 
900.00 313.866 636.483 475.850 -22.623 144.570 -595.458 -204.551 370.185  —21.485 
1000.00 330.394 670.430 493.626 9.611 176.804 -660.819 -206.059 434.134 —-—22.677 
1100.00 344.581 702.602 511.175 43.377 210.570 -729.485 -206.698 498.191 -23.657 
1200.00 356.819 733.122 528.410 78.462 245.655  -801.285 -206.635 562.273 -24.475 
1300.00 367.495 762.114 545.281 114.689 281.882 -—876.059 -206.002 626.327 -25.166 
1400.00 376.999 789.702 561.763 151.922 319.115 -953.661 -204.894 690.313  -—25.756 
1500.00 385.722 816.013 577.842 190.063 357.256 -1033.956 -203.366 754.206 -—26.264 
References 
Phase nl iS Cp 
GAS Swi Ret 
92.141 TOLUENE (METHYLBENZENE) C7H8 
Phase il) C, S —(G-H298)/T H H-H298 G AH AG; log Ky 
[K] J/(K mol) yl kJ / mol [ - 
LIQ 298.15 166.021 220.957 220.957 12.008 0.000 — 53.870 12.008 ee) =—- SAR Teh: 
300.00 166.021 221.984 220.960 12.315 0.307 — 54.280 11.991 114.592 -19.952 
383.27 166.021 262.652 225.781 26.140 14.132 —74.527 10.253 143.252 —-19.523 
References 
Phase as Cy Remarks 
LIQ Swi Lat Lal BPT= 383.27, L= 33.5 kJ 


] 


] 
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C7H8{(g] TOLUENE (METHYLBENZENE) (GAS) 92.141 

Phase Tf C, S —(G-H298)/T H H-H298 G AH, AG; log Kg 
[K] a heme) hae | kJ / mol ] [= 

GAS 298.15 105.085 320.771 320.771 49.999 0.000 — 45.639 49.999 122.191 —21.407 
300.00 105.751 321.423 320.773 50.194 0.195 — 46.233 49.870 122.639 — 21.353 
400.00 139.435 356.567 825.807 62.491 12.492 — 80.136 43.284 147.914 — 19.316 
500.00 168.769 390.910 335.036 77.936 27.937 -—117.519 37.721 174.736 — 18.255 
600.00 194.048 423.974 S47Al23 96.109 46.110 — 158.275 33.116 202.587 — 17.637 
700.00 215.568 455.549 360.376 116.620 66.621 — 202.264 29.429 PRM Ib] ole — 17.248 
800.00 233.621 485.550 374.164 139.107 89.108 — 249.332 26.637 260.152 — 16.986 
900.00 248.503 513.955 388.133 163.239 113.240 — 299.321 24.641 289.469 — 16.800 
1000.00 260.508 540.783 402.070 NSSelicmalioouale — 352.071 23.264 318.973 — 16.661 

References 

Phase H/S eo 

GAS Swi Rel 

C7H14 CYCLOHEPTANE 98.188 

Phase 1 Cs S) —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (YH UK inital) ) I kJ / mol ] [ - 

LIQ 298.15 180.707 242.547 242.547 — 158.072 0.000 — 230.387 -—158.072 54.329 -9.518 
300.00 180.707 243.664 242.550 — 157.738 0.334 —230.837 -158.222 55.647 —9.689 
392.00 180.707 292.000 248.736 —141.113 16.959 —255.577 -—166.902 122.391 — 16.309 

References 

Phase H/S Cp Remarks 


LIQ Sw1 


Lal 


NBPT= 392 


] 


98.188 CYCLOHEPTANE (GAS) C7H14{g] 

Phase if C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (——$ = J'/ (Kmol) lal kJ / mol ] [ - 

GAS 298.15 122.922 342.444 342.444 — 119.328 0.000 —221.428 -119.328 63.288 —11.088 
300.00 123.949 343.208 342.447 — 119.100 0.228 —222.062 -119.584 64.422 —11.217 
400.00 175.957 386.152 347.950 — 104.048 15.280 —258.508  -132.132 WAS: — 16.679 
500.00 221.378 430.413 360.012 —84.128 35.200 —299.334 -141.989 193.881 — 20.255 
600.00 260.663 474.337 375.418 —59.976 59.352 —344.579 -149.403 261.790 -22.791 
700.00 294.267 Sillizelei2 392.621 —32.185 87.143 —394.163 -154.623 330.763  -24.682 
800.00 322.644 558.314 410.775 —1.297 118.031 -—447.948  -157.873 400.348 -26.140 
900.00 346.246 597.723 429.375 SA iletls: — Wailoike —505.766 -159.442 470.236 —27.292 
1000.00 365.527 635.238 448.102 67.808 187.136 —567.480 -159.680 540.223 — 28.218 

References 

Phase H/S Cy 

GAS Swi Ret 

98.188 METHYLCYCLOHEXANE C7H14[M] 

Phase i Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) lee kJ / mol ] [ - 

LIQ 298.15 184.598 247.944 247.944 -— 190.163 0.000 —264.087 -190.163 20.629 -3.614 
300.00 184.598 249.086 247.947 — 189.821 0.342 —264.547 -190.306 21.937 —3.820 
373.60 184.598 289.587 252.307 — 176.235 13.928 —284.425 -196.798 74.716 -10.446 

References 

Phase H/S Cy Remarks 

LIQ La1,Sw1 Lat Lat PS SS, lbs SilAl ke 


] 
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C7H14[M][g] METHYLCYCLOHEXANE (GAS) 98.188 
Phase i Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (J (mol) } | kJ / mol ] [ - 
GAS 298.15 134.828 343.449 343.449 — 154.766 0.000 —257.165 -—154.766 27.551 —4.827 
300.00 135.834 344.286 343.451 — 154.516 0.250 —257.801 -—155.000 28.683 -—4,994 
400.00 186.618 390.483 349.407 — 138.336 16.430 —294.529 -166.420 91.702 —11.975 
500.00 230.778 436.987 362.281 —117.413 SY se hors) —335.906  -175.274 157.309 — 16.434 
600.00 268.876 482.518 378.545 — 92.382 62.384 —381.893 -—181.808 224.476 — 19.542 
700.00 301.474 526.480 396.559 —63.821 90.945 —432.357 -186.259 292.569 — 21.832 
800.00 329.132 568.594 415.451 -—32.252 122.514 —487.127 -—188.828 361.169 — 23.582 
900.00 352.413 608.745 434.716 1.859 156.625 —546.011 -189.767 429.991 — 24.956 
1000.00 371.878 646.913 454.044 38.103 192.869 —608.810 -189.384 498.843 — 26.057 
References 


Phase i es Cy 


GAS Swi Ret 

C7H16 HEPTANE 100.204 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] | IK Intel) ] [ kJ / mol ] [ - 

LIQ 298.15 224.723 328.570 328.570 — 224.388 0.000 —322.351 -—224.388 1 cy7/ — 0.233 
300.00 224.723 329.960 328.574 — 223.972 0.416 —322.960 -—224.510 2.728 —0.475 
371.07 224.723 CMTS SIGS} ON/ 7/ — 208.001 16.387 —348.168 -—229.967 Diao —8.043 

References 

Phase H/S Cp Remarks 


LIQ La1/Sw Lat Lal BPT= 371.07, L= 31.67 kJ 
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100.204 HEPTANE (GAS) C7H16[g] 
Phase ali C, S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] J/(K mol) ‘Vial kJ / mol ] is 
GAS 298.15 165.918 428.007 428.007 — 187.778 0.000 —315.388 -187.778 8.290 -— 1.452 
300.00 166.803 429.036 428.010 — 187.470 0.308 —316.181 -188.008 9.507 — 1.655 
400.00 211.667 483.303 435.106 — 168.499 19.279 — 361.820 -199.543 77.138 — 10.073 
500.00 251.070 534.865 449.947 — 145.319 42.459 -—412.751 -209.062 147.451 — 15.404 
600.00 285.473 583.754 468.210 — 118.452 69.326 —468.704 -216.689 219.500 — 19.109 
700.00 315.333 630.057 488.054 — 88.376 99.402 —529.416 -—222.563 292.686 —21.840 
800.00 341.111 673.890 508.569 —55.521 132.257 —594.633 -226.799 366.600 — 23.937 
900.00 363.265 715.379 529.264 -—20.274 167.504 —664.116 -229.577 440.956 — 25.592 
1000.00 382.254 754.662 549.858 17.026 204.804 -—737.6386 -231.141 55504 — 26.930 
1100.00 398.539 791.878 570.183 56.086 243.864 —814.979  -231.715 590.258 — 28.029 
1200.00 412.576 827.172 590.141 96.659 284.437 —895.947  -231.487 664.979 — 28.946 
1300.00 424.827 860.690 609.674 138.542 326.320 —980.354  -230.611 739.653 — 29.720 
1400.00 435.750 892.579 628.752 181.580 369.358  -1068.031 -229.192 814.238 — 30.380 
1500.00 445.804 922.989 647.362 225.663 413.441 -1158.821 -227.289 888.705 — 30.947 
References 
Phase H/S Cy 
GAS Sw1 Ret 
106.167 O-XYLENE (1,2-—DIMETHYLBENZENE) C8H10 
Phase ale C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) ial kJ / mol ] [ - 
LIQ 298.15 188.782 246.019 246.019 — 24.393 0.000 —97.744 — 24.393 110.760 — 19.405 
300.00 188.782 247.187 246.023 — 24.044 0.349 — 98.200 — 24.437 111.598 -— 19.431 
400.00 188.782 301.496 253.428 —5.166 19.227 — 125.764 — 28.384 157.462 — 20.562 
417.03 188.782 309.367 2551552 -—1.951 22.442 — 130.966 — 29.313 165.393 —20.716 
References 
Phase Alia/eS Cy Remarks 
LIQ Lal Lal Lat Bede linOS mes oOromke 


] 
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C8H10(g] O-XYLENE (1,2-DIMETHYLBENZENE) (GAS) 106.167 

Phase tt Cy S —(G—-H298)/T H H-H298 G AH; AGy log Ky 
[K] kD) =< }«[ kJ / mol ] = 

GAS 298.15 133.204 352.863 352.863 18.995 0.000 — 86.211 18.995 122.292 —-21.425 
300.00 133.963 353.689 352.865 19.242 0.247 — 86.865 18.849 122.934 -21.405 
400.00 172.240 397.596 358.593 34.596 15.601 —124.442 11.378 158.783 -—20.735 
500.00 205.441 439.687 370.636 5SIS2i 34.526 -166.323 5.040 196.391 -20.517 
600.00 234.016 479.736 385.511 75.530 56.535 -212.311 —0.238 235.174 -20.474 
700.00 258.419 517.693 401.708 100.185 81.190  -262.200 —4.498 274.761  -20.503 
800.00 279.099 553.589 418.470 127.090 108.095 -315.781 -7.749 314.888 -20.560 
900.00 296.508 587.497 435.385 155.896 136.901 —372.852 -10.078 355.367  -—20.625 
1000.00 311.097 619.515 452.213 186.298 167.303 -433.218 -11.649 396.062 -20.688 

References 

Phase H/S Cy 

GAS Swi Ret 

C8H10[E] ETHYLBENZENE 106.167 

Phase I C, S) —(G-H298)/T H H—-H298 G AH; AG log K; 
[K] J/(K mol) Ih i kJ / mol ] [ - 

LIQ 298.15 185.895 255.182 255.182 — 12.468 0.000 — 88.551 — 12.468 119.953 —-21.015 
300.00 185.895 256.332 255.186 —12.124 0.344 -—89.024 -12.517 120.774 -21.029 
400.00 185.895 309.811 262.477 6.465 18.933 -117.459 —16.753 165.767 -21.647 
408.83 185.895 313.870 263.544 SHO Veen 2015755 ee CO 2 ORs 169.801 —21.695 

References 

Phase H/S C, Remarks 

LIQ Lat Lat Lat BPT= 408.83, L= 36.0 kJ 


] 


] 


251 


106.167 ETHYLBENZENE (GAS) C8H10([E][g] 
Phase T C, S —(G—-H298)/T H H—-H298 G AH; AGy log Ky 
[K] ===) (Kimol) Ih ll kJ / mol ] {[ - 
GAS 298.15 128.336 360.561 360.561 29.790 0.000 SH TIe | 29.790 130.792 -22.914 
300.00 129.176 361.357 360.563 30.028 0.238 =78.379 29.635 131.419  -22.882 
400.00 171.002 404.412 366.151 45.094 15.304  -116.670 21.876 166.555 —21.750 
500.00 206.333 446.479 378.035 64.012 34.222 —159.227 15:53 203.487  -21.258 
600.00 235.949 486.797 392.829 86.171 56.381 — 205.907 10.402 241.579  -21.031 
700.00 260.630 525.080 409.012 111.087 81.247 -256.519 6.354 280.442  -20.927 
800.00 281.156 561.264 425.804 138.158 108.368 -—310.853 3.319 319.817  -—20.882 
900.00 298.307 595.399 442.770 167.156 137.366 -—368.703 1.182 359.516 -—20.866 
1000.00 312.863 627.601 459.659 197.733 167.948 -—429.869 -0.213 399.411 -20.863 
References 
Phase H/S Cy 
GAS Swt Re1 
110.199 OCT-—1—YNE (GAS) C8H14[g] 
Phase lf C, S —(G-H298)/T H H-H298 G AH; AGy log Kx 
[ K ] [ J/(K mol) dl kJ / mol ] [ - 
GAS 298.15 177.836 446.124 446.124 82.425 0.000 — 50.587 82.425 235.841 -—41.318 
300.00 178.781 447.227 446.127 82.755 0.330 —51.413 82.255 236.793  —41.229 
400.00 222.185 504.907 453.698 102.909 20.484 —99.054 73.771 289.626 -37.821 
500.00 256.801 558.317 469.351 126.908 44.483  -—152.250 66.663 344.437 -—35.983 
600.00 286.579 607.829 488.354 154.110 71.685 -—210.588 60.720 400.569  -34.873 
700.00 312.873 654.020 508.758 184.108 101.683 -273.706 55.928 457.606 -34.147 
800.00 336.248 697.355 529.652 216.587 134.162 -341.297 52.345 515.248  -33.642 
900.00 356.974 738.181 550.576 251.270 168.845  -413.093 49.944 573.266 -33.272 
1000.00 S/5n95 776.757 571.283 287.899 205.474 -488.858 48.593 631.495 -32.986 
1100.00 390.989 813.276 591.637 326.228 243.803  -568.376 48.138 689.814 -32.757 
1200.00 404.407 847.889 611.562 366.018 283.593 -—651.450 48.415 748.140  -—32.566 
1300.00 415.478 880.712 631.015 407.031 324.606 -/737.894 49.251 806.420 -32.402 
1400.00 424.223 911.837 649.972 449.036 366.611 — 827.536 50.472 864.620 -32.259 
1500.00 430.655 941.337 668.422 491.799 409.374 -920.208 51.903 922.724 -32.132 
1600.00 434.784 969.275 686.360 535.090 452.665 -1015.751 53.364 980.731  -32.018 
1700.00 436.616 995.701 703.787 578.679 496.254 -1114.012 54.669 1038.650  -31.914 
1800.00 436.157 1020.655 720.704 622.337 539.912 -1214.842 55.626 1096.502 -31.820 
References 
Phase H/S Cy Remarks 
GAS Lat Lat Lat NBPT= 399.4 


] 


goe 


C8H16 ETHYLCYCLOHEXANE 112.215 

Phase i C, S —(G—-H298)/T H H-H298 G AH; AGy log Ky 
[K] ———_-—J/ (KK mol) hl kJ / mol [ = 

LIQ 298.15 211.794 280.914 280.914 —212.212 0.000 —295.966  -212.212 29.423 —5.155 
300.00 211.794 282.224 280.918 —211.820 0.392 —296.487 -—212.374 30.923 —5.384 
400.00 211.794 343.153 289.225 — 190.641 21.571 —327.902 -222.738 113.505 — 14.822 
404.44 211.794 345.491 289.830 — 189.700 22.512 —329.431 -223.260 117.240 — 15.142 

References 

Phase H/S Cy Remarks 

LIQ Lal Lal Lal BPT= 404.44, L= 34.9 kJ 

C8H16[g] ETHYLCYCLOHEXANE (GAS) 112.215 

Phase ah Gs S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] (——— I/UK inl) I kJ / mol [ - 

GAS 298.15 158.658 382.694 382.694 —171.753 0.000 — 285.853 -171.753 39.537 —6.927 
300.00 159.792 383.679 382.697 — 171.458 0.295 —286.562 -172.012 40.848 -7.112 
400.00 217.006 437.673 389.672 — 152.553 19.200 —327.622 -184.649 hoses — 14.859 
500.00 266.657 491.565 404.677 — 128.309 43.444 —374.092 -194.436 189.583 — 19.806 
600.00 309.404 544.060 423.558 -—99.451 72.302 — 425.888 -—201.653 267.105 — 23.254 
700.00 345.911 594.573 444.406 —66.636 105.117 —482.837 -206.566 345.650 — 25.793 
800.00 376.836 642.840 466.218 -—30.455 141.298 —544.727 -209.399 424.754 -—27.734 
900.00 402.843 688.771 488.416 8.567 180.320 —611.327 -210.435 504.103 —29.257 

1000.00 424.592 TYAS) 510.651 49.971 221.724 —682.404  -210.015 583.485 —30.478 

References 

Phase AS Cy 

GAS Swit Ret 


] 


] 
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114.231 OCTANE C8H18 
Phase i Cy S —(G-H298)/T H H-H298 G AH; AG, log Ky 
[K] = (Kemal) Ih I kJ / mol ] [ - ] 
LIQ 298.15 254.094 361.205 361.205 — 249.952 0.000 —357.645 -249.952 6.707 —1.175 
300.00 254.094 362.776 361.210 — 249.482 0.470 —358.315 -—250.089 8.300 — 1.445 
397.95 254.094 434.569 370.846 — 224.593 25.359 -—397.530 -258.916 93.894 — 12.324 
References 
Phase H/S Cy Remarks 
LIQ La1,Sw1 Lal Lal BR=se97-9> = o4.Onke 
114.231 OCTANE (GAS) C8H18[g] 
Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (a UK tit) lh kJ / mol ] [ - ] 
GAS 298.15 193.833 466.835 466.835 — 208.447 0.000 —347.634  -208.447 16.718 —2.929 
300.00 194.956 468.037 466.838 — 208.087 0.360 —348.498  -208.694 18.116 -—3.154 
400.00 247.149 531.609 475.153 — 185.865 22.582 —398.508 -220.921 95.626 -12.487 
500.00 289.435 591.430 492.492 — 158.978 49.469 —454.693  -230.987 175.969 -18.383 
600.00 326.088 647.511 513.704 — 128.163 80.284 —516.669  -239.175 258.159 — 22.475 
700.00 358.571 700.265 536.625 -—93.898 114.549 —584.084  -245.577 341.578 -—25.489 
800.00 387.497 750.072 560.222 —56.567 151.880 —656.624 -250.212 425.795 -27.802 
900.00 413.158 797.225 583.959 -16.508 191.939 -—734.010 -253.186 510.490 -29.628 
1000.00 435.708 841.950 607.541 25.961 234.408 —815.988 -254.705 595.437  -31.102 
References 
Phase nes Cp 


GAS Swi Lal 
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C9H16/g] NON-—1—YNE (GAS) 124.226 

Phase ih G S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] J/(K mol) i IL kJ / mol j {[ = 

GAS 298.15 287.486 485.704 485.705 61.798 0.000 —83.015 61.798 244.087  -42.763 
300.00 288.086 487.485 485.710 62.330 0.532 —83.915 61.761 245.218  -—42.696 
400.00 329.080 575.636 497.454 93.071 SIRS — 137.184 59.921 306.672 -40.047 
500.00 379.937 654.405 521.071 128.465 66.667 — 198.738 59.954 368.410  -38.487 
600.00 436.276 728.587 549.521 169.238 107.440 — 267.914 63.073 429.867 -—37.423 
700.00 496.597 800.324 580.246 215.852 154.054 — 344.375 70.180 490.498 -36.601 
800.00 560.271 870.756 612.168 268.669 206.871 — 427.936 82.059 549.793 -35.898 
900.00 627.000 940.570 644.782 328.008 266.210 —518.505 99.307 607.283 -—35.246 

1000.00 696.625 1010.210 677.843 394.166 332.368 —616.045 122.361 662.544 -—34.608 

References 

Phase nt Cy Remarks 

GAS Swi Lal La NBPT= 424.0 

C9H20 NONANE 128.258 

Phase af C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) jimall kJ / mol ] [ - 

LIQ 298.15 284.386 393.673 393.673 —275.475 0.000 —392.848 -275.475 12.177 —2.133 
300.00 284.386 395.432 393.678 -—274.949 0.526 —393.578 -275.625 13.963 -2.431 
400.00 284.386 477.245 404.833 —246.510 28.965 -—437.408 -285.578 111.902 -14.613 
423.43 284.386 493.433 409.292 —239.847 35.628 -—448.781 -288.341 135.263 -16.686 

References 

Phase Ligas Cy Remarks 

LIQ Swi Lal Lat BPT= 423:43; L= 37.7 kJ 


] 
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128.258 NONANE (GAS) C9H20{g] 

Phase T C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] ———$ = 1 (Kmoly || kJ / mol ] [ - 

GAS 298.15 217.432 505.788 505.788 — 229.032 0.000 -—379.833 -229.032 25.193 —-4.414 
300.00 218.683 OM SY 505.792 — 228.629 0.403 -—380.770 -—229.305 26.772 -—4.661 
400.00 276.734 578.381 ISAS — 203.725 25.307 -—435.077 -242.793 114.233 -14.917 
500.00 eye ey 7/ 645.310 534.534 -— 173.644 55.388 -—496.299 -253.919 204.822 — 21.398 
600.00 364.020 707.961 558.274 — 139.220 89.812 -—563.996 -—263.007 297.456 — 25.896 
700.00 399.710 766.810 583.904 —100.998 128.034 -—637.765 -270.167 391.459 —29.211 
800.00 431.336 822.291 610.268 -—59.413 169.619 -717.246  -275.426 486.358 -—31.756 
900.00 459.226 874.741 636.767 —14.855 214.177 —802.122 -278.908 581.807 — 33.767 

1000.00 483.554 924.415 663.070 SZrOilCmeZOlES45 —892.102 -280.851 677.560 — 35.392 

References 

Phase H/S Cy 

GAS Sw1 La 

142.285 DECANE C10H22 

Phase T Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 

[K] [ J/(K mol) I} I kJ / mol ] Pe 

LIQ 298.15 314.511 425.889 425.889 — 301.039 0.000 — 428.018 -301.039 17.682 —3.098 
300.00 314.511 427.835 425.895 -— 300.457 0.582 —428.808 -301.202 19.660 —3.423 
400.00 314.511 518.314 438.232 — 269.006 32.033 - 476.332 -312.086 128.154  -16.735 
446.83 314.511 553.135 448.483 -—254.277 46.762 —501.485 -318.299 180.039  -21.047 

References 

Phase H/S Cy Remarks 

LIQ Lai Lal Lal,e BPyfs Z4O ee (bes STS Ae 


] 
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C10H22[g] DECANE (GAS) 142.285 

Phase ill C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] mol) [ kJ / mol ] { = 

GAS 298.15 241.726 544.741 544.741 — 249.659 0.000 -412.073 -—249.659 33.626 -5.891 
300.00 243.117 546.240 544.745 —249.211 0.448 —413.083 -249.956 35.385 —6.161 
400.00 307.651 625.443 555.108 — 221.525 28.134 —471.702 -264.605 132.784 — 17.340 
500.00 359.807 699.856 576.699 — 188.080 61.579 —538.008  -276.621 233.572 — 24.401 
600.00 404.948 769.535 603.094 — 149.794 99.865 —611.515 -—286.357 336.561 — 29.300 
700.00 444.915 835.019 631.595 —107.262 142.397 —691.776 -—293.923 441.009 —32.908 
800.00 480.473 896.797 660.921 —60.958 188.701 -778.396 -299.339 546.394 —35.676 
900.00 511.991 955.247 690.406 —11.302 238.357 —871.024  -302.731 652.334 — 37.860 

1000.00 539.661 1010.656 719.685 41.312 290.971 —969.344 -304.350 758.554 —39.623 

References 

Phase nl HAS Cy 

GAS Swi La 

CHCI3{g] TRICHLOROMETHANE (GAS) 119.377 

Phase W C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (Km) [ kJ / mol ] [ - 

GAS 298.15 65.806 295.751 295.751 —101.253 0.000 —189.431 -101.253 —68.455 11.993 
300.00 65.986 296.159 295.752 — 101.131 0.122 —189.979 -101.268 -—68.252 11.884 
400.00 74.489 316.361 298.449 — 94.088 7.165 —220.633 -101.916 —57.140 7.462 
500.00 80.910 333.707 303.807 — 86.303 14.950 —253.156 -102.279 — 45.899 4.795 
600.00 85.647 348.900 310.083 -—77.962 23.291 —287.303 -102.436 — 34.605 3.013 
700.00 89.100 362.376 316.609 —69.216 32.037 —322.879 -102.452 — 23.297 1.738 
800.00 91.667 374.449 323.098 -—60.172 41.081 —359.731 -102.366 —11.994 0.783 
900.00 93.748 385.369 329.420 —50.899 50.354 —397.731 -102.202 —0.707 0.041 

1000.00 95.742 395.348 335.520 — 41.425 59.828 —436.773 -101.961 10.558 -0.551 

References 

Phase H/S C, 

GAS Sw1 Ret 
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84.932 DICHLOROMETHANE (GAS) CH2CI2/g] 
Phase uf C, S —(G-H298)/T H H-H298 G AH; AG log Ky 
[K] Sd. (Kimo) lI kJ / mol = ] [ - 
GAS 298.15 50.870 270.287 270.287 —95.521 0.000 -176.107 —-95.521 —68.911 12.073 
300.00 51.080 270.602 270.288 —95.427 0.094 -176.607 -95.559 —68.746 11.970 
400.00 59.931 286.596 272.409 — 89.846 5.675 —204.485  —-97.388 —59.522 Mains 
500.00 66.685 300.718 276.686 — 83.505 12.016 -—233.864  -98.872 —49.877 5i2ni 
600.00 72.328 313.390 281.765 — 76.546 18.975 —264.580 -100.057 —39.962 3.479 
700.00 77.006 324.903 287.118 -—69.072 26.449 -—296.503 -100.976 — 29.870 2.229 
800.00 80.852 335.445 292.509 -61.172 34.349 —329.528  -101.658 — 19.663 1.284 
900.00 84.054 345.158 297.826 —52.923 42.598 —363.565 -102.142 — 9.383 0.545 
1000.00 86.840 354.161 303.015 —44 375 51.146 —398.536 -102.459 0.942 —0.049 
1100.00 89.243 362.554 308.051 — 35.568 59.953 —434.377 -102.633 11.292 —0.536 
1200.00 91.274 370.408 312.923 — 26.539 68.982 -471.029 -102.692 21.652 -—0.942 
1300.00 93.021 377.785 317.632 —17.322 78.199 —508.442 -102.660 32.013 — 1.286 
1400.00 94.539 384.735 322.179 -7.943 87.578 —546.572 -102.555 42.369 -— 1.581 
1500.00 95.868 391.304 326.570 1.579 97.100 —585.377 -102.390 52.716 — 1.836 
1600.00 97.035 397.529 330.813 11.225 106.746 -—624.821 -102.174 63.049 — 2.058 
1700.00 98.059 403.443 334.912 20.981 116.502 —664.872 -101.919 73.368 — 2.254 
1800.00 98.954 409.074 338.877 30.833 126.354 —705.500 -101.632 83.671 — 2.428 
1900.00 99.730 414.445 342.714 40.768 136.289 -—746.678 -101.322 93.957 - 2.583 
2000.00 100.397 419.578 346.430 50.775 146.296 —788.381 -100.996 104.226 -—2.722 
References 
Phase lds Cp 
GAS Jal Jat 
50.488 CHLOROMETHANE (GAS) CH3Cl([g] 
Phase al Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) | ik kJ / mol ] [ - 
GAS 298.15 40.693 234.581 234.581 — 86.316 0.000 —156.256 -86.316 — 62.840 11.009 
300.00 40.838 234.833 234.582 — 86.241 0.075 -—156.690 -86.368 —62.694 10.916 
400.00 48.347 247.627 236.275 —81.775 4.541 —180.826 -89.032 —54.393 7.103 
500.00 55.139 259.158 239.716 — 76.595 9.721 -206.174 -91.352 — 45.458 4.749 
600.00 61.232 269.760 243.852 -—70.771 15.545 —232.627 -93.319 — 36.088 3.142 
700.00 66.639 279.614 248.265 - 64.372 21.944 — 260.101 -—94,944 —26.417 1.971 
800.00 AROvaG 288.829 252.766 —57.465 28.851 —288.528 -96.243 — 16.535 1.080 
900.00 75.461 297.478 257.258 —50.118 36.198 —317.848  -97.253 —6.508 0.378 
1000.00 78.906 305.613 261.691 — 42.394 43.922 —348.007 -98.025 3.619 -0.189 
References 
Phase inl # Ss Cp 
GAS Swi Rel 


] 
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C2H3Cl[g] CHLOROETHENE (GAS) 62.499 

Phase lh Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] een) tL kJ / mol [ - 

GAS 298.15 53.728 264.036 264.036 35.146 0.000 — 43.576 35.146 SIEDOF —9.032 
300.00 53.956 264.369 264.037 35.246 0.100 — 44.065 35.103 51.653 -—8.994 
400.00 65.154 281.474 266.294 41.218 6.072 -71.371 32.909 57.510 -—7.510 
500.00 74.427 297.042 270.910 48.212 13.066 — 100.309 31.071 63.880 —6.674 
600.00 82.061 311.310 276.471 56.049 20.903 — 130.737 29.536 70.591 -—6.145 
700.00 88.341 324.447 282.399 64.579 29.433 — 162.533 28.265 ile SOM —5.786 
800.00 93.555 336.593 288.424 73.682 38.536 — 195.593 27.238 84.649 —5,.527 
900.00 97.988 347.875 294.410 83.264 48.118 — 229.823 26.430 91.876 —5.332 

1000.00 101.926 358.406 300.289 93.263 58.117 — 265.143 25.814 99.182 —5.181 

References 

Phase nl PS C, 

GAS Swi Rel 

C2H5Cl[g] CHLOROETHANE (GAS) 64.514 

Phase il} C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) | I kJ / mol ] [ - 

GAS 298.15 62.229 275.961 275.961 -—111.713 0.000 —193.991 -111.713 —59.901 10.494 
300.00 62.535 276.346 275.962 —111.598 0.115 -—194.502 -111.794 -—59.579 10.374 
400.00 77.762 296.482 278.604 - 104.562 T.¥04 —223.155 -115.831 — 41.546 5.425 
500.00 90.643 315.259 284.079 —96.123 15.590 —253.753 —119.147 —22.577 2.359 
600.00 101.511 SB) 73) 290.752 — 86.500 25.213 —286.164 -121.824 —3.002 0.261 
700.00 110.697 349.131 297.937 —75.877 35.836 —320.269 -123.941 16.977 — 1.267 
800.00 118.534 364.437 305.303 — 64.406 47.307 —355.955 -125.552 37.224 — 2.430 
900.00 125.356 378.800 312.680 —52.204 59.509 —393.125 -126.715 57.645 -—3.346 

1000.00 131.495 392.330 319.975 — 39.357 72.356 —431.688 -127.486 78.174 -— 4.083 

References 

Phase AW/eS @ Remarks 

GAS Swi Rel NBPT= 285.4 


29.018 


Phase ly 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase int LS 


GAS Jal 


—_—= 


Jal 


OXOMETHYL (GAS) 


S  -(G-+H298)/T 


J/(K mol) 


224.623 
224.837 
235.047 
243.431 
250.691 
257.166 
263.042 
268.434 
273.422 
278.061 
282.396 
286.460 
290.284 
293.894 
297.311 
300.555 
303.640 
306.580 
309.388 
312.075 
314.651 
317.123 
319.501 
321.791 
323.999 
326.131 
328.193 
330.188 
332.121 


H H-H298 G 

imal kJ / mol 
224.623 43.514 0.000 — 23.457 
224.624 43.578 0.064 — 23.873 
226.003 47.132 3.618 — 46.887 
228.673 50.893 7.379 -70.823 
2oleioi 54.878 11.364 —95.536 
234.927 59.081 15.567 — 120.935 
238.080 63.484 19.970 -146.950 
241.157 68.064 24.550 —173.527 
244.137 72.799 29.285  -200.623 
247.013 77.668 34.154 — 228.200 
249.783 82.650 39.136 — 256.225 
252.449 87.728 44.214 — 284.670 
255.017 92.889 49.375 —313.509 
257.489 98.121 54.607 — 342.720 
259.872 103.416 59.902 — 372.282 
262.171 NOSIiG/MamOosZo0 — 402.176 
264.390 114.164 70.650 — 432.387 
266.533 119.603 76.089  -462.899 
268.606 125.078 81.564 — 493.699 
270.613 130.585 87.071 — 524.773 
272.556 136.121 92.607 — 556.110 
274.441 141.684 98.170 — 587.700 
276.269 147.271 103.757 —619.532 
278.044 152.880 109.366 —651.597 
279.770 158.511 114.997 — 683.887 
281.447 164.160 120.646 -716.394 
283.080 169.828 126.314 -—749.111 
284.671 175.514 132.000  -782.030 
286.220 181.216 137.702 —815.146 


AH; AG, 

43.514 28.318 
43.508 28.223 
43.086 23.187 
42.526 18.274 
41.887 13.483 
41.215 8.802 
40.549 4.217 
39.906 —0.285 
39.289 —4.718 
38.695 — 9.089 
38.118 — 13.408 
37.553 = ilsyAS) 
36.995 — 21.906 
36.444 — 26.094 
35.896 — 30.245 
35.350 — 34.363 
34.802 — 38.447 
34.250 ~ 42.502 
33.691 — 46.527 
33.123 — 50.524 
32.546 — 54.494 
31.959 — 58.437 
31.361 — 62.354 
30.753 — 66.247 
30.132 =O. 
29.501 —73.958 
28.858 SITE! 
28.203 = Gin OO 
PA OM — 85.349 
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CH20{g] FORMALDEHYDE (GAS) 30.026 
Phase I Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) Lf kJ / mol ] ee 
GAS 298.15 35.396 218.765 218.765 -115.901 0.000 -181.126 -115.901 — 109.870 19.249 
300.00 35.448 218.984 218.766 -115.835 0.066  -181.531 -115.932 —-—109.832 19.124 
400.00 39.250 229.667 220.197 —-112.113 3.788 -203.980 -117.638 -107.542 14.044 
500.00 43.771 238.908 223.033 -107.963 7.938  -227.417 -119.271 — 104.827 10.951 
600.00 48.209 247.285 226.387 -103.362 12.539 -251.733 -120.759 -101.796 8.862 
700.00 52.002. 200,029) 9 3229,932 -98.333 17.568 -276.853 -122.074 ~98.529 7.352 
800.00 55.966 262.257 233.526 —92.946' 7 22:985:- 1=302.722) ©=123:202 — 95.086 6.208 
900.00 59.191 269.039 237.099 —87.154 28.747 -329.290 -124.150 =91.513 5.311 
1000.00 61.994 275.424 240.615 -81.092 34809 -356.516 -—124.942 — 87.843 4.588 
1100.00 64.413 281.449 244.056 -74.768 41.133 -384.363 -125.601 — 84.100 3.994 
1200.00 66.491 287.145 247.412 —68.221 47.680 -412.795 -126.151 — 80.302 3.495 
1300.00 68.277 292.540 250.678 -61.480 54.421 -441.782 -126.614 -76.462 3.072 
1400.00 69.823 297.657 253.852 -—54.573 61.328 -471.294 -127.008 — 72.589 2.708 
1500.00 71.183 302.522 256.936 -47.522 68.379 -501.305 -127.344 — 68.690 2.392 
1600.00 72:Sh1e LOU s AOS a0 9.951 -40.344 75.557 -531.790 -127.635 — 64.770 2.115 
1700.00 UGe2  Silileey/i 262.840 -33.057 82.844 -562.728 -127.892 — 60.833 1.869 
1800.00 74.249 315.790 265.665 —25.676 90.225 -594.098 -128.122 — 56.881 1.651 
1900.00 75.026 319.826 268.410 -18.211 97.690  -625.880 -128.335 —52.917 1.455 
2000.00 75.704 323.692 271.078 -—10.674 105.227 -658.058 -128.536 — 48.943 1.278 
2100.00 76.317 327.401 273.673 -3.072 112.829 -690.614 -128.731 — 44.958 1.118 
2200.00 76.854 330.964 276.196 4.587 120.488 -723.533 -128.925 — 40.965 0.973 
2300.00 77.333 334.391 278.653 12.297 128.198  —756:802 —129.121 — 36.962 0.839 
2400.00 enon 337.691 281.044 20.052 135.953 - -790.407 -129.321 = 32a 0.717 
2500.00 78.145 340.874 283.374 27.848 143.749 -824.336 -129.529 — 28.931 0.604 
2600.00 78.490 343.945 285.645 35.680 151.581 —858.578 -—129.746 — 24.903 0.500 
2700.00 78.803 346.914 287.860 43.545 159.446. -893.122 -—129.975 — 20.866 0.404 
2800.00 79.085 349.785 290.020 51.440 167.341 —927.957 —130.216 — 16.821 0.314 
2900.00 79.342 352564 292.129 59.361 175.262  -963.076 -130.471 = 12767, 0.230 
3000.00 7957s 6 300.200) 92 6 204.169 67.307 183.208 -998.467 -130.742 — 8.703 0.152 
References 
Phase H/S Cy Remarks 
GAS Jal Jat Lat BPT= 253.6, L= 23.3 kJ 
CH202 FORMIC ACID 46.026 
Phase T C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] J/(K mol) i} I kJ / mol ] = 
LIQ 298.15 99.161 128.951 128.951 — 424.760 0.000 -463.207 -424.760 -361.368 63.310 
300.00 99.161 129.564 128.953 -—424.577 0.183 -463.446 -424.700 -360.975 62.851 
400.00 99.161 158.091 132.842 -414660 10100 -477.897 -421.698  -340.198 44.425 
References 
Phase H/S C, Remarks 
LIQ Swi Lat Lal BPT= 373.0, L= 22.3 kJ 


] 


261 


46.026 FORMIC ACID (GAS) CH202{g] 

Phase V C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) lef kJ / mol [ = 

GAS 298.15 45.224 248.848 248.848 — 378.610 0.000 —452.804 -378.610 — 350.966 61.488 
300.00 45.392 249.128 248.849 — 378.526 0.084 —453.265 -378.650 — 350.794 61.079 
400.00 53.823 263.372 250.734 — 373.555 5.055 —478.904 -380.593 — 341.205 44.557 
500.00 61.056 276.180 254.563 — 367.802 10.808 —505.892 -382.152 — 331.170 34.597 
600.00 67.212 287.871 259.154 — 361.380 17.230 —534.102 -383.399 — 320.852 27.933 
700.00 72.413 298.634 264.036 — 354.391 24.219 —563.4385 -384.381 -—310.346 23.158 
800.00 76.779 308.597 268.991 — 346.925 31.685 —593.803 -385.128 — 299.717 19.569 
900.00 80.432 317.858 273.912 — 339.059 39.551 —625.131 -385.675 — 289.005 16.773 
1000.00 83.492 326.495 278.743 — 330.858 47.752 -—657.353 -386.059 — 278.242 14.534 

References 

Phase H/S Cy 

GAS Sw1 Ret 

32.042 METHANOL CH40 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) IP al kJ / mol ] [ - 

LIQ 298.15 81.588 126.775 126.775 — 238.572 0.000 —276.370 -238.572 — 166.152 29.109 
300.00 81.588 127.280 126.777 — 238.421 0.151 —276.605 -—238.571 -— 165.702 28.851 
400.00 81.588 150.751 129.977 — 230.262 8.310 —290.563 -238.746 — 141.398 18.465 

References 

Phase inl 2S Cp Remarks 

LIQ Swi Lat Lat BRi=—oC74) b= ebi3oakd 


] 
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CH40{g] METHANOL (GAS) 32.042 

Phase W C, S —~(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) ‘eal kJ / mol [ - 

GAS 298.15 43.812 239.811 239.811 —201.167 0.000 —272.667  -201.167 — 162.448 28.460 
300.00 43.958 240.082 239.812 — 201.086 0.081 —273.110 -201.236 — 162.208 28.243 
400.00 51.801 253.804 241.630 — 196.297 4.870 —297.819 -204.781 — 148.654 19.412 
500.00 59.477 266.193 245.321 — 190.731 10.436 —323.827  -207.921 — 134.250 14.025 
600.00 66.815 277.692 249.768 — 184.413 16.754 —351.028  -210.621 — 119.255 10.382 
700.00 73.645 288.512 254.538 —177.385 23.782 —379.343 -212.874 — 103.843 7.749 
800.00 79.794 298.756 259.430 — 169.707 31.460 —408.711 -214.694 — 88.138 57/59 
900.00 85.093 308.469 264.344 — 161.455 39.712 —439.077 -216.126 —72.229 4.192 

1000.00 89.370 317.666 269.221 — 152.722 48.445 —470.388 -217.252 —56.178 2.934 

References 

Phase H/S Cy 

GAS Sw1 Rel 

C2H2O[g] ETHENONE (KETENE) (GAS) 42.037 

Phase V C, Ss —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) il Il kJ / mol ] [ - 

GAS 298.15 46.275 241.903 241,903 —61.086 0.000 — 133.209 —61.086 — 60.242 10.554 
300.00 46.472 242.190 241.904 —61.000 0.086 — 133.657 —61.112 — 60.236 10.488 
400.00 56.256 256.937 243.848 —55.850 5.236 — 158.625 — 62.428 —59.739 7.801 
500.00 64.520 270.405 247.832 — 49.800 11.286 — 185.002 —63.492 —58.939 6.157 
600.00 71.426 282.798 252.641 — 42.992 18.094 — 212.670 — 64.353 —57.945 5.045 
700.00 THAMES 294.251 257.778 — 35.554 25.532 — 241.530 — 65.037 — 56.820 4.240 
800.00 81.809 304.867 263.009 — 27.599 33.487 — 271.493 — 65.551 — 55.609 3.631 
900.00 85.611 314.730 268.214 — 19.222 41.864 — 302.479 —65.917 — 54.343 3.154 

1000.00 88.701 323.915 273.330 — 10.501 50.585 — 334.416 —66.169 — 53.043 PTT 

References 

Phase Ads Cp 

GAS Sw1 Ret 
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44.053 ACETALDEHYDE (GAS) C2H40{g] 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J (Kimo) Ih || kJ / mol ] [23] 

GAS 298.15 O3.102 264.329 264.329 — 166.356 0.000 —245.166 -166.356 — 133.236 23.342 
300.00 53.940 264.662 264.330 — 166.256 0.100 —245.655 -166.422 — 133.030 23.163 
400.00 65.992 281.866 266.594 — 160.247 6.109 -272.994 -169.784 — 121.380 15.851 
500.00 76.603 297.757 PN PASH — 153.106 13.250 —301.985  -172.680 — 108.935 11.380 
600.00 85.917 312.565 276.922 — 144.970 21.386 —332.509 -175.142 —95.948 8.353 
700.00 94.075 326.436 283.015 — 135.961 30.395 —364.467 -177.193 — 82.581 6.162 
800.00 101.220 339.475 289.266 — 126.189 40.167 -—397.769 -178.842 —68.948 4.502 
900.00 107.495 SiON ASY/ 295.534 —115.746 50.610 —432.337 -180.117 —55.131 3.200 
1000.00 113.043 363.386 301.744 — 104.714 61.642 -—468.100 -181.062 — 41.190 2.152 

References 

Phase iS C, Remarks 

GAS Swi Ret NBPT= 293.6 

60.053 ACETIC AGID C2H402 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) TI kJ / mol ] [ - ] 

LIQ 298.15 123.386 159.829 159.829 — 484.089 0.000 —531.742 -484.089 — 389.230 68.191 
300.00 123.386 160.592 159.831 — 483.861 0.228 —532.038 -484.053 — 388.641 67.668 
389.00 123.386 192.647 163.831 — 472.879 11.210 —547.819 -482.698 — 360.535 48.412 

References 

Phase nds Cy Remarks 

LIQ Swi Lat La BPi="988910) =" 23:8" kJ 
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C2H402{[g] ACETIC ACID (GAS) 60.053 
Phase T G S  -(G-H298)/T H H-H298 G AH; AGy log K; 
([K] | [————J/(K mol) i kJ / mol Lt ot - 4 


GAS 298.15 66.508 282.613 282.613 -434.843 0.000 -519.104 -434.843 -376.592 69:977, 
300.00 66.809 283.025 282.614  -434.720 0.123  -519.627 -434.912  -376.230 65.508 
400.00 81.844 304.363 285.422 -427.266 7.577 549.012 -438.316 —-—356.137 46.507 
500.00 94.563 324.033 291.203 -418.428 16.415  -580.445 -441.044 — 335.264 35.025 
600.00 105.261 342.248 298.212  -408.421 26.422 -613.770 -443.216 -313.895 27.327 
700.00 114.236 359.168 305.726 -397.433 37.410 -648.851 -444.914 -292.202 21.804 
800.00 121.784 374.929 313.402 -385.622 49.221 -—685.565 -446.193 —-—270.294 17.648 
900.00 128.202 389.653 321.066 -373.114 61.729 -723.802 -447.106 — 248.248 14.408 
1000.00 133.788 403.456 328.622 -360.009 74.834 -763.465 -447.708 -226.1 18 11.811 


References 


Phase H/S Cp 


GAS Swi Ret 

C2H60O ETHANOL 46.069 

Phase Ti @ S  -(G-H298)/T H H-H298 G AH; AG, log K; 
[K] | [———————J/ (K mol) Vell kJ / mol Ry pee 


LIQ 298.15 111.420 160.666 160.666 -276.981 0.000 -324.883 -276.981 - 173.991 30.483 
300.00 111.420 161.355 160.668 -276.775 0.206 -325.181 -276.994 -173.352 30.183 
351.30 111.420 178.943 162.086 -271.059 5.922 -333.922 -277.479 -155.594 23.135 


References 
Phase al is Cy Remarks 


LIQ Swi Lat Lat BPT= 351.3, L= 38.7 kJ 
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46.069 ETHANOL (GAS) C2H6Oj{g] 

Phase ali C, S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] _————(Kemol) ial kJ / mol [ - 

GAS 298.15 65.374 282.697 282.697 -234.806 0.000 -319.092 -234.806 -168.200 29.468 
300.00 65.677 283.102 282.698 -234.685 0.121 —319.615 -234.904 -167.786 29.214 
400.00 81.252 304.169 285.465  -—227.325 7.481 -—348.992 -239.821 -—144.652 18.890 
500.00 95.182 323.826 291.193  -218.489 16.317 -380.402 -243.945 -120.366 IZ 
600.00 107.476 342.292 298.186 -208.343 26.463  -413.718 -247.326 — 95.321 8.298 
700.00 118.143 359.681 305.741 —197.048 37.758  -448.825 -250.029 —69.764 5.206 
800.00 127.191 376.065 313.518  -184.768 50.0388 -485.620 -252.123 — 43.862 2.864 
900.00 134.627 391.491 321.3338 -171.664 63.142  -524.006 -253.711 -— 17.730 1.029 
1000.00 140.461 405.992 329.082 -157.896 76.910 -563.888 -254.924 8.558 —0.447 

References 

Phase H/S C 

GAS Sw Ret 

58.080 ACETONE C3H6O 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ak kJ / mol ] fee 

LIQ 298.15 125.018 200.414 200.414  -248.111 0.000 -307.864  -248.111 — 155.261 27.201 
300.00 125.018 201.187 200.416 —247.880 0.231 -—308.236 -248.114 -154.685 26.933 
328.90 125.018 212.685 200.997 -—244.267 3.844 -314.219 -248.231 — 145.680 23.136 

References 

Phase H/S Cp Remarks 

LIQ Swi La La BPT= 328.9, L= 29.08 kJ 


] 


266 


C3H6O{g] ACETONE (GAS) 58.080 

Phase ils C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (Kl) il kJ / mol ] [ - 

GAS 298.15 73.350 295.040 295.040 —217.568 0.000 —305.534 -217.568 — 152.931 26.793 
300.00 73.704 295.494 295.041 — 217.432 0.136 —306.080  -217.667 — 152.529 26.558 
400.00 91.735 319.217 298.154 — 209.143 8.425 —336.829 -—222.692 — 130.040 16.982 
500.00 107.752 341.444 304.612 — 199.152 18.416 —369.874 -226.992 — 106.365 Wale 
600.00 121.876 362.366 SlZSilt — 187.655 29.913 —405.075 -230.603 —81.889 7.129 
700.00 134.229 382.103 321.057 — 174.836 42.732 —442.308 -233.559 —56.861 4.243 
800.00 144,934 400.743 329.863 — 160.864 56.704 —481.459 -235.886 -—31.453 2.054 
900.00 154.113 418.358 338.727 — 145.900 71.668 —522.422 -—237.646 —5.787 0.336 
1000.00 161.887 435.010 347.530 — 130.089 87.479 —565.098  -238.935 20.048 — 1.047 

References 

Phase nl ts Cy 

GAS Swi Rel 

C6H6O PHENOL 94.113 

Phase TV C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [(————J/ (Kimol) I) II kJ / mol ] [ - 

SOL 298.15 143.720 144.013 144.013 — 165.017 0.000 —207.955 -165.017 —50.217 8.798 
300.00 143.720 144.902 144.016 — 164.751 0.266 —208.222 -165.033 - 49.504 8.619 
314.00 143.720 151.457 144.203 -— 162.739 2.278 —210.297 -165.187 -— 44.109 7.338 

References 

Phase H/S Cy Remarks 

SOL Swi Lal,e Lat Weare hielo), [Les alse) Mell) (ste apee Ailey) [le ayy) Wel 
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94.113 PHENOL (GAS) C6H6Oj{g] 

Phase ‘ll C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) kJ / mol = [ - 

GAS 298.15 103.603 315.709 315.709 — 96.358 0.000 —190.487  -96.358 —32.749 Bal 
300.00 104.251 316.351 Sila) —96.166 0.192 — 191.071 — 96.448 — 32.354 5.633 
400.00 135.918 350.834 320.198 —84.104 12.254 —224.437 -100.811 — 10.302 1.345 
500.00 161.598 384.024 329.672 -—69.182 27.176 —261.194 -104.173 1273s — 1.330 
600.00 182.207 415.379 SAIrO/al —51.953 44.405 -—301.180 -106.793 36.371 —3.166 
700.00 198.661 444.749 354.065 — 32.879 63.479 —344.203 -108.829 60.400 —4.507 
800.00 211.876 472.170 367.134 — 12.329 84.029 -—390.065 -110.350 84.685 —5.529 
900.00 222.767 497.773 380.243 9.419 105.777 —438.577 -111.425 109.133 —6.334 
1000.00 232.250 521.743 393.207 Soa Smli2c530 -—489.565 -112.124 133.680 -—6.983 

References 

Phase Aes Cy 

GAS Swi Ret 

110.225 CARBONOTRITHIONIC ACID CH2S3 

Phase W C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) kJ / mol ] [ - 

LIQ 298.15 148.532 223.007 223.007 25.104 0.000 — 41.386 25.104 27.961 -—4,899 
300.00 148.532 223.926 223.010 25.379 0.275 —41.799 25.183 27.978 —4.871 
400.00 148.532 266.656 228.836 40.232 15.128 — 66.430 22.350 28.578 -3.732 

References 

Phase In} fs Cy 

LIQ Swi Swi 


268 


CN(g] 


Phase Ty 


Se Wee 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ais 


GAS Jal 


Jat 


CYANOGEN 


S —(G-H298)/T H 


(GAS) 


H-H298 


G 
kJ / mol 


J/(K mol) (ey 


202.657 202.657 435.136 
202.837 202.657 435.190 
211.257 203.804 438.117 
217.871 205.978 441.082 
223.390 208.433 444.111 
220.148 5210,916 447.214 
232.419 213.345 450.395 
236.248 215.681 453.646 
239.741 217.919 456.962 
242.955 220.047 460.335 
245.933 222.082 463.758 
248.708 224.024 467.225 
251.307 225.881 470.733 
253.754 — 227,659 474.279 
256.066 229.362 477.861 
258.259 230.998 481.479 
260.349 232.571 485.136 
262.347 234.086 488.832 
264.265 235.547 492.571 
266.110 236.959 496.352 
267.889 238.325 500.177 
269.609 239.648 504.046 
271.274 240.931 507.959 
272.890 242.177 SAI 
274.460 243.389 Sil 20 
275.987 244.568 519.967 
277.475 245.717 524.058 
278.926 246.837 528.194 
280.343 247.930 532.373 


0.000 

0.054 

2.981 

5.946 

8.975 
12.078 
15:259 
18.510 
21.826 
250199 
28.622 
32.089 
35.597 
39.143 
42.725 
46.343 
50.000 
53.696 
57.435 
61.216 
65.041 
68.910 
72.823 
76.781 
80.784 
84.831 
88.922 
93.058 
97.237 


374.714 
374.339 
353.614 
332.147 
310.076 
287.493 
264.460 
241.023 
217.221 
193.084 
168.638 
143.905 
118.902 
93.648 
68.156 
42.439 
16.508 

- 9.628 
OOOO 
— 62.478 
= 99.179 
— 116.054 
— 143.099 
— 170.307 
= SASS 
— 225.198 
=—202.9F1 
— 280.691 
— 308.655 


AH AG; 
435.136 404.989 
435.147 404.802 
435.579 394.614 
435.743 384.349 
435.699 374.071 
435.504 363.813 
435.205 353.591 
434.836 343.411 
434.412 333.275 
433.947 323.184 
433.450 313.136 
432.929 303.131 
432.391 293.166 
431.844 283.241 
431.292 273.352 
430.744 263.497 
430.205 253.675 
429.682 243.882 
429.179 234.116 
428.699 224.375 
428.244 214.656 
427.817 204.957 
427.420 195.276 
427.054 185.611 
426.720 175.960 
426.418 166.322 
426.150 156.693 
425.915 147.074 
425.713 137.462 


40.024 


Phase uli 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Aad Ss 


GAS Jat 


Jat 


CARBON NITRIDE (NCN RADICAL) (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) 1 { kJ / mol 
226.213 226.213 472.792 0.000 405.347 
226.474 226.214 472.870 0.078 404.928 
239.124 227.913 477.277 4.485 381.627 
249.783 231.248 482.060 9.268 357.168 
259.044 235.125 487.143 14.351 3O1 17 
267.219 239.138 492.449 19.657 305.396 
274.525 243.113 497.922 25.130 278.302 
281.122 246.975 503.524 30.732 250.514 
287.130 250.695 509.227 36.435 222.097 
292.643 254.261 515.012 42.220 193.105 
297.734 257.675 520.863 48.071 163.582 
302.461 260.940 526./69 53.977 133.570 
306.871 264.065 532.720 59.928 103.101 
311.002 267.058 538.708 65.916 72.205 
314.886 269.927 544.726 71.934 40.909 
318.550 272.681 550.770 77.978 9'235 
322.017 275.326 556.835 84.043 =22.195 
325.305 277.871 562.918 90.126 —55.162 
328.433 280.321 569.015 96.223 — 87.851 
331.413 282.684 Way W28} — WO2sskeh) — 120.844 
334.259 284.964 581.241 108.449 — 154.129 
336.982 287.167 587.367 114.575 — 187.692 
339.592 289.297 593.501 120.709 —221.521 
342.099 291.359 599.640 126.848 — 255.607 
344.509 293.358 605.786 132.994 — 289.938 
346.831 295.295 611.939 139.147 -324.506 
349.071 297.176 618.098 145.306 — 359.301 
SEZ So 299.003 624.265 151.473 — 394.317 
353.329 300.779 630.441 157.649 -429.546 


AHy AG; 
472.792 464.186 
472.800 464.133 
473.252 461.177 
473.765 458.100 
474.284 454.917 
474.770 451.651 
475.210 448.317 
475.602 444.932 
475.946 441.505 
476.245 438.046 
476.502 434.562 
476.722 431.057 
476.910 427.538 
477.070 424.005 
477.205 420.463 
477.320 416.913 
477.416 413.357 
477.494 409.796 
477.555 406.231 
477.599 402.664 
477.627 399.095 
477.641 395.525 
477.642 391.954 
477.629 388.384 
477.605 384.815 
477.571 381.247 
477.528 377.680 
477.478 374.115 
477.423 370.551 


269 


CN2{g] 


log Ky; 
Ce 


— 81.324 
— 80.813 
— 60.224 
— 47.857 
—39.604 
—33.703 
—29ehe 
— 25.823 
— 23.062 
— 20.801 
— 18.916 
— 17.320 
= Sey 
— 14.765 
Sen 
— 12.810 
= 11.995 
— 11.266 
— 10.610 
— 10.016 
-—9.476 
-—8.983 
—8.531 
= Olio 
—7.731 
-—7.376 
—7.046 
- 6.739 
—6.452 


270 


C2N2[g] 


Phase Tr 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nis 


GAS Jal 


Jal 


J/(K mol) 


241.572 
241.923 
259.042 
273.288 
285.497 
296.209 
305.777 
314.4414 
322.368 
329.683 
336.477 
342.820 
348.769 
354.368 
359.652 
364.651 
369.389 
373.887 


ETHANEDINITRILE (GAS) 


S —(G—-H298)/T H H-H298 G 

kJ / mol 
241.572 309.072 0.000 237.047 
241.573 309.177 0.105 236.600 
243.872 315.140 6.068 211.523 
248.370 S258 12.459 184.887 
253.564 328.232 19.160 156.933 
258.907 335.184 26.112 127.837 
264.178 342.351 S3:279 97.730 
269.289 349.709 40.637 66.712 
274.206 357.234 48.162 34.866 
278.921 364.910 55.838 2.259 
283.438 372.719 63.647 —31.053 
287.764 380.645 71.573 — 65.022 
291.912 388.673 79.601 —99.604 
295.891 396.788 87.716 —134.764 
299.712 404.975 95.903 -170.467 
303.386 413.221 104.149 —-206.685 
306.923 421.511 112.439 -243.389 
310.330 429.831 120.759 -—280.554 
313.615 438.167 129.095 -—318.159 


378.163 


AH; AG; 
309.072 297.598 
309.091 297.527 
310.063 293.522 
310.852 289.291 
311.409 284.923 
311.762 280.478 
311.973 275.993 
312.088 271.488 
312.135 266.973 
312.135 262.457 
312.104 257.942 
312.053 253.430 
311.989 248.923 
311.916 244.421 
311.837 239.924 
311.750 235.432 
311.650 230.946 
311.531 226.465 
311.384 221.992 


O10 


2700.00 


Jai 


g +AGH26y/T 

J/(K wih) 

197 1 197 1 
197 244 197 G2 
G62) 196007 
212241 20977 
21822 BGA 
22375 =—9—D GOO 
227 25 — NB B15 
231082 210637 
CAT 2247 
CATH = 24976 
DG 2697 
GUY) 2B GH 
L605 2H770 
UtA4A C225H 
LATING 22422 
QB2ti4 CHWe 
GAGA = 22747 
Ch = 236 
28723 ZHI 
DSF ZiT 
262191 233090 
QBBAT =—6 23441 
25316 ZEA 
SLED = Th 
28326 ZBLM5Z 
LATZ2 ZRAB 
Z108 2460313 
2I2391 Lui GF 
273&22 2240 


H 


If 


~110 541 
~110 487 
~107 KA 
~10499 
~101 9 
~B IN 
-BxAx 
~G2AW 
-~BEA 
~Bi SG 
~82.111 
~78 414 
-~T51B 
-71 1 
~BAB 
“ASP 
—61 015 
~§7A15 
-53.197 
-165 
~46 520 
~42 52 
~B ABS 
-G514 
-31 B26 
-ZBAD 
~24 425 
-20.714 
-16. 9% 


HH2Z 


01 

OVA 

2977 

5932 

2942 
12023 
15.177 
12491 
Vane) 
BMH 
BAD 
WT 
BAZ 
BLP 
4224255 
BGS 
43 526 
53.126 
DTM 
GD Z76 
64.021 
67 B79 
14S 
75027 
78.715 
62411 
26.116 
22227 
GS 


CARBON MONOXIDE (GAS) 


G 
KJ / mil 


~18G4T4 
~1 LD 
~ IFO 
~2110W 
~Z32 SK 
~ZA STi 
~2Z77 18 
~-GH114 
~32Z3 Ge 
-BIOS 
-~3I0 G37 
~FRAG 
~419 619 
VAY 
BB 
WY KZ 
~519 273 
~VR MG 
~571.243 
-597 25 
623) 
ica cad 
—676.101 
-T02.714 
-T2B4715 
-THBIB 
-T83 418 
-810 500 
-837 1 


~110 541 
~110 5H 
~110,129 
-110 95 
~110.185 
-110510 
-110.949 
—-111 4) 
~112021 
-112619 
113.245 
~113 00 
—114 561 
~115.22h 
-115 6 
~116 
~117. 298 
-117 997 
—118.708 
~118 428 
~120.157 
1B 
12 BG 
12 
~123.157 
12 
124712 
1B 
BH 


~1IZTAD 
~137 245 
~\TA 
~1554Z6 
AMY 
~173 522 
~122494 
-191 46 
-LN 21 
—~ 209 LH 
-21776 
~ 226 482 
—~ZBB ANS 
-243.107 
~Z52.29) 
-~LATHA 
~298.210 
—277 S31 
-ZAMN5 
-ZAA Bz 
-W2675 
-310 FB 
—319. 203 
-32Z7 419 
-SBGS 
~Y43 162 
-Fi GB 
-~F FB 
-FBMGI 


271 


COlg) 


log % 
| <3 


24053 
ZA G4 
19.112 
16.237 
14220 
12.948 
11,916 
11.108 
10461 
9927 
G4 
9.100 
6.772 
2427 
82H 
8012 
712 
7&3 
7470 
7 322 
716 
762 
6947 
6A 
6742 
6D 
65 
4A 
6498 


ate 


CO2{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Al i S 


GAS Cot 


—S 


Jat 


Ss) 


J/(K mol) 


213.770 
214.000 
2220 
234.880 
243.262 
250.731 
257.475 
263.626 
269.280 
274.509 
279.371 
283.913 
288.172 
292.180 
295.965 
299.548 
302.950 
306.187 
309.275 
312.226 
315.052 
Sil otAey2 
320.366 
322.872 
325.286 
327.616 
329.866 
332.043 
334.150 


CARBON DIOXIDE (GAS) 


—(G-H298)/T H H-H298 G 

ea kJ / mol 
213.770 -393.505 0.000 -457.240 
213.770 -393.436 0.069 -457.636 
215.282  -389.501 4.004. -479.618 
218.266 -385.198 8.307 -502.638 
221.748 -380.596 12.909 -526.554 
225.364 -375.749 17.756 -551.260 
228.963  -370.696 22.809 -576.676 
232.478  -365.472 28.033 -602.735 
235.879  -360.105 33.400 -629.384 
239.156 -354.617 38.888  -656.577 
242.307 -349.028 44.477 -684.274 
245.335 -343.354 50.151 -712.441 
248.244 -337.606 55.899 -741.047 
251.041 —331.796 61.709 -770.067 
253.732 -325.932 67.573 -799.476 
256.322 -320.022 73.483 -829.253 
258.819  -314.070 79.435 -859.379 
261.228 -308.082 85.423 -889.837 
263.553  -302.062 91.443 -920.612 
265.801 -296.013 97.492 -951.688 
267.976  -289.939 103.566  -983.053 
270.082 -283.841 109.664 -1014.694 
272.124  -277.722 115.783 —-—1046.602 
274.104 -271.584 121.921 -1078.764 
276.026 -265.428 128.077 -1111.173 
277.894 -259.256 134.249  -1143.819 
279.710 -253.068 140.437 -—1176.694 
281.477 -246.865 146.640 -1209.790 
283.198 -240.649 152.856 -1243.100 


AH; AG; 
-393.505  -394.364 
-393.506 -394.370 
-393.580 -394.646 
-393.666 -394.903 
-393.805 -—395.139 
-393.990 -395.347 
-394.198 -395.527 
-394.412 -395.680 
-394.626 -395.810 
-394.837 -395.918 
-—395.042 -396.007 
-—395.242 -396.079 
-395.437 -396.136 
-395.628 -396.179 
-395.815 -396.210 
-396.000  -396.229 
-396.185 -396.237 
— 396.371 — 396.235 
— 396.561 — 396.223 
-396.757 -396.201 
— 396.961 — 396.170 
-—397.173 -396.129 
-397.394 -396.079 
-397.627 -396.020 
-—397.870 -395.951 
-398.126 -395.872 
—398.393  -395.784 
-—398.673 -—395.686 
—398.965 -395.578 


63.463 


Phase v 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ll tS 


GAS Jat 


SS 


Jat 


S  -(G-H298)/T 


J/(K mol) 


267.885 
268.164 
281.448 
292.178 
301.226 
309.074 
316.015 
322.243 
327.895 
333.068 
337.837 
342.259 
346.379 
350.236 
353.859 
357.275 
360.506 
363.570 
366.486 


CARBONYL CHLORIDE (GAS) 


H H-H298 G 

| kJ / mol 
267.885 — 62.760 0.000 — 142.630 
267.886 —62.677 0.0838  -143.126 
269.683 — 58.054 4.706 -170.633 
273.143 — 53.242 9.518 -199.331 
277.089 —48.277 14.483 —229.013 
281.110 — 43.185 19.575 =2659.537 
285.047 — 37.986 24.774 — 290.798 
288.840 -32.697 30.063  -322.716 
292.467 —27.332 35.428 —355.227 
295.926 -21.904 40.856 — 388.279 
299.223 — 16.423 46.337 — 421.827 
302.365 — 10.898 51.862 — 455.835 
305.364 — 5.338 57.422 — 490.269 
308.228 0.252 63.012 —525.102 
310.968 5.866 68.626  -—560.309 
313.592 11.501 74.261 — 595.867 
316.110 Welos 79.913 —631.757 
318.528 22.821 85.581 — 667.962 
320.853 28.505 91.265 —704.466 


AH; AG; 
- 62.760 STL OUS: 
—O2.901 —77.164 
— 62.385 — 82.030 
=O2:ai9 — 86.964 
— 62.231 -—91.914 
— 62.383 — 96.851 
=62.629" | —1011.789 
-62.939  -106.633 
—63.295  —111.469 
-—63.687 -—116.267 
-64.108  -121.029 
— 64, 003nan = 1I2Os05 
-65.019 -130.445 
-65.503  -135.102 
-66.004  -139.725 
- 66.521 — 144.317 
-67.053  -—148.878 
-67.598 -153.409 
=—68.155=— — 157.911 


273 


COCI[g] 


log K; 


274 


COCI2{g] 


Phase T 
[K] 


GAS 2989 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nt is 


GAS Jat 


= 


Jat 


CARBONIC DICHLORIDE (PHOSGEN) 


S 


J/(K mol) 


283.852 
284.209 
301.730 
316.470 
329.164 
340.293 
350.193 
359.103 
367.199 
374.614 
381.450 
387.788 
393.694 
399.221 
404.412 
409.305 
413.933 
418.321 
422.496 


—(G-H298)/T H H-H298 G 

ie kJ / mol 
283.852  -220.078 0.000 -304.708 
983.853  -219.971 0.107  -305.234 
286.200 -213.866 6.212 -334.558 
290.819  -207.253 12.825  -365.488 
296.177 -200.286 19.792  -397.784 
301.701  -193.063 27.015  —431.268 
307.155  -185.647 34.431  -465.802 
312.440  -178.082 41.996 -501.274 
317.517 -170.397 49.681 —537.595 
322.376 -162.616 57.462 -574.691 
327.017 -154.759 65.319 -612.499 
331.451 -146.840 73.238  -650.965 
335.689  -138.870 81.208  -690.042 
339.742  -130.860 89.218  -729.691 
343.623  -122.816 97.262 -769.875 
347.344 -114.744 105.334  -810.563 
350.916  -106.649 113.429 -851.727 
354.349 98.531 121.547 -893.342 
357.653 -90.393 129.685  -935.384 


AH AG; 
-220.078 -205.892 
-220.077 -205.804 
-219.962  -201.061 
-219.780  -196.357 
-219.608  -191.689 
-219.468 -187.047 
-219.350 -182.423 
-—219.245 -177.814 
=219.151 —173.216 
-—219.068  -168.626 
-218.995 -164.044 
-218.932 -—159.467 
-218.879 -154.895 
—218.838 -150.326 
-218.807 -145.760 
-—218.789  -141.195 
-218.782  -136.631 
-—218.786 -132.067 
-218.802  -—127.503 


47.009 


Phase a 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mn fs 


GAS Jal 


Jat 


CARBONYL FLUORIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


246.965 
247.206 
258.867 
268.612 
277.041 
284.480 
291.140 
297.170 
302.676 
307.740 
312.425 
316.782 
320.850 
324.664 
328.252 
331.639 
334.845 
337.888 
340.786 


H H-H298 G 
Th kJ / mol 
246.965 -171.544 0.000 -245.177 
246.966 -171.472 0.072 -245.634 
248.534 -167.411 4133  -270.958 
251.601 -163.038 8.506 297.344 
255.154 -158.412 13.132  -324.636 
258.822 -153.584 17.960  -352.720 
262.453 -148.594 22.950  —-381.506 
265.981  -143.474 28.070  -410.927 
269.379  -138.247 33.297  -440.923 
272.639  -132.933 38.611 —471.447 
275.762 -127.548 43.996  -502.458 
278.752 -122.105 49.439  -533.921 
281.615 -116.615 54.929  -565.805 
284.359  -111.086 60.458 598.083 
286.992  -105.527 66.017 -630.731 
289.519  -99.941 71.603  -663.727 
291.949 -94.332 77.212  -697.052 
294.287  -88.703 82.841  -—730.690 
296.541 -83.053 88.491 764.625 


AH; AG; 
-171.544 -182.651 
—171.544  -182.720 
=171.612 ~~ —186.489 
=171.782'  —1901128 
Si. 002m 19S iS 
-—172.404 -197.366 
-—172.810 -—200.905 
-173.249 -—204.391 
S/oais a —COMS2G 
SWIC) Za ills; 
174.695) =2141558 
= 1/0. 200) 217,009 
— (Os COMM OCC 
-176.275 —224.344 
—I\fhemsyts} | —2Y27/ 25510) 
STARCH) YAS KO) (oy 
-177.969  —233.800 
thse) = V2:Shoytsfele) 
= 7 9:10 kee 239.940 


276 


COF2[g] 


Phase T 
[K] 


GAS 295 MNO 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase rn As 


GAS Jal 


(_——— 


Jat 


CARBONIC DIFLUORIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) - 


258.890 
259.183 
273.837 
286.708 
298.154 
308.419 
317.701 
326.157 
333.912 
341.066 
347.698 
353.875 
359.650 
365.069 
370.171 
374.989 
379.591 
383.885 
388.013 


H H-H298 G 


258.890 
258.891 
260.839 
264.752 
269.383 
274.239 
279.101 
283.867 
288.489 
292.948 
297.237 
301.359 
305.319 
309.123 
312.781 
316.300 
319.688 
322.954 
326.104 


] 


[ kJ / mol 


— 638.897 0.000 -—716.085 
— 638.809 0.088 -—716.564 


— 633.698 5.199 —743.233 
-627.919 10.978 -771.273 
-621.634 17.263 -800.527 


-614.971 23.926 -830.864 
-608.017 30.880  -862.178 
-—600.836 38.061 — 894.377 
-593.474 45.423 -927.386 
-585.967 52.930 -—961.139 
-578.344 60.553 —995.582 
-570.626 68.271 -1030.664 
-562.833 76.064 -—1066.343 
-554.978 83.919 -1102.582 
-547.073 91.824 —-1139.346 
—§39.126 99.771 -—1176.607 
-—531.143 107.754 -1214.336 
=623: 127, 115.770" -=1252.509 
—515.080 123.817 —-1291.106 


AH AG; 
-638.897 -623.328 
-638.910  -623.231 
-639.535 -617.905 
-639.980 -612.443 
-640.328  -606.902 
— 640.621 — 601.307 
-640.865 -595.674 
-641.067 -590.012 
-641.236 -584.330 
-641.379  -578.632 
-641.504 -572.923 
-641.616 -567.203 
— 641.721 — 561.475 
-—641.823 -555.739 
-641.926 -549.997 
-—642.030 -544.248 
-—642.138 —-538.493 
=642.250 ~~ —532.732 
-—642.363 -526.965 


66.007 


log K; 
[ = 


109.204 
108.514 
80.690 
63.981 
52.836 
44.870 
38.893 
34.243 
30.522 
27.477 
24.939 
22.790 
20.949 
19.353 
17.956 
16.723 
15.627 
14.646 
13.763 


] 


60.076 


Phase I 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase nb iS 


GAS Jal 


_———= 


Jal 


CARBON OXIDE SULFIDE (GAS) 


S  ~(G-+H298)/T 


J/(K mol) 


231.581 
231.838 
244.403 
254.977 
264.117 
272.171 
279.370 
285.882 
291.828 
297.298 
302.362 
307.077 
311.487 
315.627 
319.528 
323.215 
326.710 
330.030 
333.193 
336.213 
339.101 
341.871 
344.530 
347.090 


H H-H298 G 

| {| kJ / mol 
231.581 — 138.407 0.000 — 207.453 
231.582 -—138.330 0.077 -207.882 
233.266 — 133.952 4.455 —231.714 
236.579 -129.208 9.199 -256.696 
240.424 — 124.191 14.216 — 282.661 
244.395 — 118.964 19.443 — 309.484 
248.325 —113.571 24.836 — 337.067 
252.142 — 108.041 30.366 — 365.335 
255.818 -102.397 36.010 — 394,225 
259.343 -96.657 41.750 — 423.685 
262.720 — 90.836 47.571 — 453.671 
265.953 — 84.945 53.462 —484.145 
269.049 —78.994 59.413 -—515.076 
272.018 —72.993 65.414 — 546.434 
274.867 — 66.948 71.459 —578.193 
277.603 — 60.867 77.540 —610.332 
280.235 — 54.753 83.654 — 642.830 
282.769 -48.611 89.796 -675.668 
285.212 -—42.444 95.963 —708.831 
287.569 —36.255 102.152 —742.302 
289.846 -30.046 108.361 —776.069 
292.049 —23.816 114.591 —810.119 
294.180 -17.567 120.840 — 844.440 
296.246 —11.296 127.111 - 879.021 


AH; AG; 
—138.407 —165.602 
-138.415 —165.770 
—141.144 — 174.726 
-143.160  -182.912 
-—144.878 —190.693 
-—146.367 -198.210 
-147.926 -—205.512 
—202.338  -211.460 
—202.379 -—212.471 
-—202.425  -213.478 
-—202.472 -214.481 
—202.519 -—215.480 
-—202.563 -216.475 
-—202.605  -217.468 
—202.647 —218.457 
—202.687 -219.444 
-—202.728 -—220.428 
SAW 17/1 — 221.411 
-—202.818  -—222.390 
-—202.870  -—223.368 
-—202.926 -224.343 
—202.987 —225.315 
— 203.051 — 226.284 
-203.116 -—227.251 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase In| AS 


GAS Jal 


Jal 


CARBON MONOSULFIDE (GAS) 


J/(K mol) 


210.565 
210.749 
219.462 
226.506 
232.472 
237.658 
242.247 
246.362 
250.092 
253.502 
256.641 
259.548 
262.254 
264.785 
267.161 
269.400 
271.516 
273.523 
275.433 
277.254 


S  -(G-H298)/T H H-H298 G 
Pet kJ / mol 

210.565 280.328 0.000 217.548 
210.565 280.383 0.055 217.158 
211.746 283.415 3.087 195.630 
214.015 286.574 6246 173.321 
216.606 289.847 9.519 150.364 
219.251 293.213 12.885 126.852 
221.844 296.650 16.322 102.852 
224.344 300.144 19.816 78.419 
226.735 303.685 23.357 53,593 
229.016 307.263 26.935 28.411 
231.189 310.871 30.543 2.902 
233.260 314.503 34.175  -22.910 
235.235 318.155 37.827 -49.001 
237.122 321.823 41.495 -75.355 
238.926 325.504 45.176 -101.953 
240.653 329.197 48.869  -128.782 
242.310 332,900 52.572 -155.829 
243.900 336.612 56.284 -183.082 
245.429 340.334 60.006 -210.531 
246.902 344.067 63.739 -238.166 
248.321 347.811 67.483 + - 265.979 


278.995 


AH; AG; 
280.328 228.817 
280.325 228,498 
277.739 211.356 
275.664 194.974 
273.782 179.019 
272.059 163.362 
270.212 147.957 
215.468 133.945 
215.054 124.909 
214.601 115.916 
214.115 106.966 
213.601 98.057 
213.065 89.189 
212.510 80.360 
211.939 71.569 
211.355 62.813 
210.761 54.093 
210.158 45.405 
209.549 36.750 
208.933 28.125 
208.315 19.530 


44.077 


log Ky; 
[ = 


— 40.088 
- 39.785 
— 27.600 
— 20.369 
= 15.585 
— 12.190 
— 9.661 
thts 
=6§.525 
— 5.504 
— 4.656 
—3.940 
- 3.328 
=2.198 
— 2.336 
- 1.930 
=ho7r0 
— 1.248 
— 0.960 
- 0.700 
—0.464 


] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al dS 


GAS Jal 


Jal 


CARBON DISULFIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


237.970 
238.253 
251.958 
263.362 
273.140 
281.691 
289.286 
296.114 
302.315 
307.993 
313.229 
318.086 
322.614 
326.854 
330.840 
334.600 
338.157 
341.534 
344.746 


H H-H298 G 

hl kJ / mol 
237.970 116.943 0.000 45.992 
237.971 117.028 0.085 45.552 
239.813 121.801 4.858 21.018 
243.414 126.917 9.974 — 4.764 
247.573 132.283 15.340 —31.601 
251.849 137.833 20.890 — 59.351 
256.063 143.522 26.579 — 87.907 
260.140 149.320 32.377 —117.183 
264.052 155.206 38.263 — 147.109 
267.792 161.164 44.221 - 177.629 
271.363 167.182 50.239 — 208.693 
274.773 73°25 0 Ne OOIS0K — 240.262 
278.030 179.360 62.417 — 272.299 
281.145 185.506 68.563 —304.775 
284.128 191.682 74.739 — 337.662 
286.987 197.884 80.941 —370.935 
289.732 204.109 87.166 —404.575 
292.370 210.353 93.410 -438.561 
294.910 216.615 99.672 — 472.876 


AH AG; 
116.943 66.819 
116.927 66.508 
111.502 50.021 
107.482 35.071 
104.116 20.921 
101.268 7.282 

98.313 — 5.946 
— 10.334 — 16.488 
— 10.237 =17.177 
— 10.153 — 17.876 
— 10.077 — 18.581 
— 10.009 — 19.293 
—9.946 — 20.009 
— 9.888 — 20.730 
— 9.832 —21.455 
=9.779 — 22.183 
—9.728 — 22.914 
—9679 — 23.648 
— 9.633 — 24.384 


280 


Ca 


Phase 


SOL-A 


SOL-B 


LIQ 


7 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
720.00 


720.00 
800.00 
900.00 
1000.00 
1100.00 
1112.00 


1112.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1755.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


H/S 


Hu1 
Hu 
Hu1 


Cp 


(—= 


29.311 
25.323 
26.255 
27.683 
29.552 
31.846 
32.355 


29.345 
32.647 
36.775 
40.903 
45.031 
45.526 


29.288 
29.288 
29.288 
29.288 
29.288 
29.288 
29.288 
29.288 


S 


J /(K mol) 


41.422 
41.578 
48.978 
54.981 
60.187 
64.910 
65.814 
1.278 
67.092 
70.354 
74.438 
78.526 
82.618 
83.109 
7.675 
90.785 
93.015 
95.360 
97.530 
99.551 
101.441 
103.217 
104.149 


Remarks 


Hut 


CALCIUM 
~(G-H298)/T H H-H298 G 

if kJ / mol 
41.422 0.000 0.000 -12.350 
41,422 Oodm =| 0.0470 Vea12 427 
42.425 2621 2.621" Y=16.970 
44.353 Bid 53a mapa 22 176 
46.566 B72u © 8,172) = 27.940 
48.854 11239 | 11239) 8234198 
49.313 11.881 11.881 -35.505 

0.920 
49.313 12.801 12.801 -35.505 
51.254 15.281 15.281 -41.003 
53.603 1857520) 18.7520 48 242 
55,891 22.636 22.636  -55.891 
58.134 26.932 26.932  -63.948 
58.401 27.476 27.476 64.942 
8.535 

58.401 36.011 36.011 64.942 
60.859 38.588 38.588  -73.031 
63.424 41.517 41.517 -82.451 
65.783 44.445 44.445 92.097 
67.968 47.374 47.374 - 101.952 
70.002 50.303 50.303 -112.003 
71.904 5G.232 159.242 122.036 
72.900 54.843 54.843 127.939 


BPT= 1755., L= 153.64 kJ 


AH; AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


GAS —-.298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al Ss 


GAS Hu 


Hu1 


CALCIUM (GAS) 


S  -(G-H298)/T 


J/(K mol) 


154.884 
155.013 
160.992 
165.631 
169.420 
172.625 
175.400 
177.848 
180.038 
182.020 
183.828 
185.492 
187.033 
188.467 
189.810 
191.071 
192.262 
193.390 
194.463 


H H-H298 G 

eel kJ / mol 
154.884 178.238 0.000 132.059 
154.884 178.276 0.038 {31.203 
155.700 180.355 PANT 115.958 
157.239 182.434 4.196 99.618 
158.963 184.512 6.274 82.860 
160.692 186.591 8.353 65.754 
162.361 188.670 10.432 48.349 
163.948 190.748 12.510 30.685 
165.450 192.827 14.589 12.788 
166.867 194.905 16.667 =§.316 
168.207 196.984 18.746 —23.610 
169.473 199.063 20.825 — 42.077 
170.673 201.141 22.903 —60.704 
Altes 203.221 24.983 -—79.480 
172.895 205:301 27.063 — 98.395 
173.928 207.381 29.148 -117.439 
174.914 209.465 31.227 -136.606 
175.857 211.551 33.3138  -155.890 
176.760 213.643 35.405 -175.283 


AHy AG; 
178.238 144.409 
178.230 144.199 
177.734 132.928 
177.119 WI RIS 
176.340 110.800 
175.352 99.952 
173.389 89.352 
UALS 78.927 
170.191 68.679 
167.973 58.632 
158.396 49.424 
157.546 40.374 
156.696 31.393 
155.847 22.472 
154.998 13.608 
154.150 4.797 

0.000 0.000 
0.000 0.000 
0.000 0.000 


281 


282 


Ca3(AsO4)2 


Phase al 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1723.00 


References 
Phase ays) 


SOL Nb1 


_—_—_—— = 


Cp 


249.785 
250.456 
275.881 
290.524 
300.923 
309.318 
316.644 
323.350 
329.670 
335.738 
341.634 
347.410 
353.098 
358.721 
364.294 
369.830 
371.099 


CALCIUM ARSENATE 


S —(G—-H298)/T H H—-H298 G 
J/(K mol) tll kJ / mol 


225.999, 225.999  —3298.707 0.000 -3366.089 
227.546 226.004 -3298.244 0.463 -—3366.508 
303.493 236.186 -3271.784 26.923 -3393.181 
366.743 256.153 -3243.412 55.295 -3426.784 
420.673 279.189 -3213.817 84890 -3466.221 
467.709 302.832 -3183.293 115.414 -3510.689 
§09.500. © 326.101 .—3151.988 146.719 —3559.588 
547.187 348.606 -3119.985 178.722 -—3612.453 
581.585 370.209 -3087.331 211.376 -3668.916 
613.292 390.885 -3054.059 244648 -3728.680 
642.759 410.661 -3020.189 278.518 -—3791.500 
670.333 429.586 —2985.736 312.971 —3857.169 
696.287, 447.716. = =2950,710 347,997" =3925.512 
720.841 465.115 -—2915.119 383.588 -—3996.380 
744.170 481.833 -2878.968 419.739 -—4069.640 
766.422 497.924 -—2842.261 456.446 —4145.178 
771.400 501.541 -—2833.740 464.967 -4162.863 


AH; AG; 
-—3298.707 -3063.089 
—3298.693 -3061.627 
—3296.854 -2982.832 
—3293.930 -2904.654 
—3290.792 -2827.094 
—3287.842 —2750.049 
—3287.474 -—2673.128 
—3285.070 -—2596.488 
-3283.536 -2520.069 
—3282.865 -—2443.762 
-3304.060 -—2365.625 
—3299.200 -2287.621 
—3294.970 -—2209.972 
—3484.963 -2119.732 
—3476.001 —2029.007 
-—3466.586 —1938.855 
—3464.357 -1918.201 


398.072 


log Ky 
irene 


536.640 
533.077 
389.518 
303.447 
246.120 
205.211 
174.537 
150.696 
131.635 
116.045 
102.973 
91.918 
82.455 
73.816 
66.240 
59.574 
58.152 


119.982 


Phase Th 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al as 


GAS Jal 


——= 


Jal 


CALCIUM MONOBROMIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


252.907 
253.132 
263.687 
271.965 
278.770 
284.547 
289.568 
294.007 
297.988 
301.595 
304.895 
307.936 
310.757 
313.387 
315.851 
318.170 
320.359 
322.433 
324.404 


H H-H298 G 

| ll kJ / mol 
252.907 - 49.371 0.000 -124.775 
252.907 — 49.304 0.067 -125.243 
254.343 — 45.633 3.738 —151.108 
257.069 — 41.923 7.448 — - 177.906 
260.136 -38.190 11.181 -205.452 
263.221 -34.442 14929 -233.625 
266.207 -30.683 18.688 -262.337 
269.054 -26.913 22.458 -291.520 
211ro2 = 23.130 26.286 =S321.123 
274.303 -19.350 30.021 -351.105 
276.717 -15.557 33.814 -381.432 
279.003 -11.758 37.613  -412.075 
281.172 -7.952 41.419  -443.012 
283.233 -4140 45.231 -474.220 
285.195 -0.321 49.050 -—505.684 
287.067 3.503 52.874 -537.386 
288.857 7.333 56.704" ~=569.313 
290.570 11.170 60.541 -601.454 
292.213 15.012 64.383 -633.796 


AHs AG; 
— 49.371 — 89.735 
— 49.421 — 89.985 
-—65.566 —100.230 
-66.395 -—108.803 
—67.3879 -117.195 
—68.565 —125.407 
STAT) — 133.342 
—72.301 — 141.079 
-74.290 -148.618 
-76.688 -155.938 
— 86.441 — 162.405 
-87.463 -168.694 
—88.482 -174.905 
-89.497 -181.042 
-90.508  -187.112 
-91.517  -193.119 
-— 245.825  -—195.103 
-—245.985 —192.280 
-—246.146 —189.450 


284 


CaBr2 


Phase 


SOL 


LIQ 


é 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1015.00 


1015.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2081.00 


References 


Phase 


SOL 
LIQ 


ns 


Ja1,Nb1 
Jat 


|= 


Cp 


75.046 
79.123 
77.966 
79.486 
80.487 
81.624 
83.481 
85.848 
88.620 
89.067 


112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 


Cp 


Jat 
Jat 


J/(K mol) 


129.704 
130.168 
152.220 
169.795 
184.381 
196.863 
207.877 
217.842 
227.027 
228.350 

28.649 
256.999 
266.084 
ZOOS 
284.956 
293.327 
301.121 
308.412 
315.261 
321.718 
327.826 
333.620 
338.105 


Remarks 


CALCIUM BROMIDE 


S —(G-H298)/T H H-H298 G 
lal kJ / mol 
129.704 -683.247 0.000 -—721.918 
129.705  -683.108 ONS9s 722.159 
132.693 -675.436 7.811  -—736.324 
138.415: —-667.557 15.690 —752.455 
144.895 -659.556 23.691 -770.184 
151.448 °—6511457~ °31.790) = 789.261 
157.826 -643.207 40.040 -809.508 
163.949  -634.744 48503  -830.801 
169.803 -626.024 57.223 -853.050 
170.659. .=—624'691 58.556" =—856.466 
29.079 
170659) = S8Si612 87.635). = 856-466 
177.6865 2 = 586/010 = 197.237 © 878.102 
185.468 -574.713 108.534  -905.809 
192.778 -563.416 119.831  -933.858 
199.665. —552.119 131.128 =962.778 
206.172 -540.823 142.424  -992.505 
212.336 -529.526 153.721 -1022.985 
218.191  -518.229 165.018 -1054.172 
223.765 -—506.932 176.315 -1086.024 
229.083 -495.635 187.612 -1118.504 
234.166 -—484.339 198.908 -—1151.579 
238.125 —-475.188 208.059 -1178.785 
BPT= 2081., L= 201. kJ 


Jat 


AH; AG; 
~683.247 -664.187 
~683.295 664.069 
~712.679  -651.538 
-711.186  -636.426 
-709.761  -621.609 
-708.464  -607.022 
~708.003  -592.521 
~706.769 578.162 
-705.698 563.931 
-705.549  -561.805 
-676.470  —561.805 
~673.753  -552.316 
~677.892  -540.787 
-673.310  -529.547 
~668.733  -518.660 
~664.162  -508.100 
~659.597  -497.845 
-655.036  -487.875 
-803.785  -474.210 
~798.393  -456.047 
-793.011  -438.168 
-788.661  -423.884 


199.886 


log Ky 
[ = 


116.363 
115.625 
85.082 
66.487 
54.116 
45.297 
38.688 
33.556 
29.457 
28.912 


28.912 
26.227 
23.540 
a TET 
19.351 
17.694 
16.253 
14.991 
13.761 
12.538 
11.444 
10.640 


199.886 


Phase if 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase int HS 


GAS Jal 


—_——= 


Jal 


CALCIUM BROMIDE (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


314.746 
315.120 
332.624 
346.330 
357.584 
367.127 
375.407 
382.721 
389.268 
395.195 
400.608 
405.589 
410.202 
414.498 
418.518 
422.294 
425.854 
429.223 
432.419 
435.459 
438.358 
441.128 
443.780 
446.324 


H H-H298 G 

fh kJ / mol 
314.746 -384.928 0.000  -478.770 
314.747 -384.816 0.112 -479.352 
317.128 -378.730 6.198  -—511.779 
321.648 -372.587 12.341 —545.752 
326.727. -366.414 18.514  -580.964 
831.884 —=—360:228 24.705 —617.212 
336.775 -354.022 30.906 -654.348 
341.481 —347.813 37.115 -692.261 
345.938  -341.598 43.330 -730.866 
350.151 —335.380 49.548 -770.094 
354.184 -329.159 55.769 -809.888 
357.903  -322.936 61.992 -850.201 
361.476 -316.710 68.218 -890.994 
364.869  -310.484 74.444 —-932.231 
368.098  -304.256 80.672 -973.884 
371.176 -298.027 86.901  -1015.927 
374.115  -291.798 93.130  -1058.336 
376.928 -285.568 99.360 -1101.091 
379.623  -279.337 105.591 -1144.175 
382.210  -273.106 111.822 -1187.570 
384.697  -266.875 118.053  -1231.262 
387.091 —260.643 124.285 -1275.237 
389.398 -254.411 130.517 -1319.483 
391.625  -248.178 136.750 -1363.989 


285 


CaBr2(g] 
AH, AG log Ky 
= - [ a 

— 384.928 — 421.038 73.764 
— 385.003 — 421.262 73.348 
— 415.973 — 426.993 55.760 
-—416.215 — 429.723 44.893 
— 416.619 — 432.389 37.643 
— 417.230 — 434.973 32.458 
-418.818 -437.361 28.557 
— 419.837 — 439.622 20:00 
— 421.272 — 441.747 23.074 
— 423.124 — 443.708 21.070 
— 432.338 —444 866 19.365 
— 432.829 — 445.890 17.916 
— 433.324 — 446.876 16.673 
— 433.823 — 447.827 15:595 
— 434.327 — 448.744 14.650 
— 434.835 — 449.630 13.815 
— 588.651 — 446.521 12.958 
— 588.326 — 438.634 12.059 
— 588.010 — 430.764 11.250 
—587.706 — 422.909 10.519 
—587.416 —415.069 9.855 
— 587.141 — 407.241 9.249 
— 586.885 —399.425 8.693 
-586.649 -391.619 8.182 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
720.00 


SOL-B 720.00 
800.00 

900.00 

1000.00 

1100.00 

1200.00 


References 


Phase i fs 


SOL-A Nb1 
SOL-B Pa3 


J /(K mol) 


69.961 
70.349 
89.184 
104.769 
WSS 
129.360 
131.455 
7.671 
139.125 
146.661 
155.154 
162.820 
169.817 


CALCIUM DICARBIDE 


S  -(G-H298)/T H H-H298 G 
kJ / mol 
69.961  -59.802 0,000 —-80.661 
69.962 -59.686 0.116 -80.791 
72.494 -53.126 6676  -88.800 
77.436 -46.136 13.666 -98.520 
83.121  -38.889 20.913  -109.674 
88.932  -31.503 28.299  -122.054 
90.084  -30.015 29.787 124.663 
5,523 
90.084  -24.492 35.310 -124.663 
95.371  -18.770 41.032  -136.099 
101.550 -11.559 48.243 -151.197 
107.300 -4.283 55.519  -167.102 
112.670 3.059 62.861  -183.739 
117.704 10.466 70.268  -201.047 


176.261 


AH AG; 
—59.802 — 64.888 
—59.764 — 64.920 
— 57.853 — 66.932 
=56.215 — 69.398 
— 54.990 =f Aol 
— 54.226 —75.085 
— 54.130 - 75.683 
— 48.607 —75.683 
— 49.384 — 78.600 
—49.709 — 82.238 
=90;999 — 85.812 
— 51.888 =80:207 
— 60.628 —91.984 


80.102 CALCIUM CYANAMIDE CaCN2 


Phase G S  ~(G-+H298)/T H H-H298 G AH; AG; log K; 
4). emo) jet kJ / mol a 


SOL 298.15 83.241 81.588 81.588 -—350.619 0.000 -374.944 -350.619  -303.755 53.217 
300.00 83.430 82.103 81.590 -—350.465 0.154  -375.096 -350.581 — 303.464 52.838 
400.00 90.630 107.207 84.963 -—341.722 8.897 -384.604 -348.367 -288.084 37.620 
500.00 94.814 127.912 91.544 -332.485 18.184  -396.391 -346.044 -273.283 28.550 
600.00 97.811 145.475 SOMOGHE S22 7/ Some oct -410.082 -343.829 -—258.942 22.543 
700.00 100.248 160.741 106.844 -312.891 37.728  -425.410 -341.810 -—244.957 18.279 
800.00 102.386 174.269 114.442 -302.758 47.861 -442.173 -340.751 — 231.154 15.093 
900.00 104.350 186.443 121.777. -292.420 58.199  -460.218 -339.093 -217.558 12.627 

1000.00 106.207 197.534 128.806  -281.891 68.728  -479.425 -337.808 -204.127 10.662 
1100.00 107.043 207.696 135.523 -271.229 79.390 -499.694 -336.928 -190.805 9.061 
1200.00 107.880 217.046 141.932 -260.483 90.136 -520.938 -343.432 -176.928 7.701 
1300.00 108.717 = 225.714 148.047 -249.653 100.966  -543.081 -341.217  -163.142 6.555 
1400.00 109.554 233.801 153.887 -238.739 111.880 -566.061 -338.995 -149.527 Moy 
1500.00 110.391 241.388 159.470  -227.742 122.877 -589.824 -336.754 -136.072 4.738 
1600.00 111.227 = 248.539 164.816  -216.661 133.958  -614.324 -334.485 -122.767 4.008 
1700.00 112.064 255.308 169.941 -205.497 145.122 -639.519 -332.179 -109.605 3.368 


1800.00 112.901 261.737 174.864 -—194.248 156.371 —665.374 -—483.133 —92.616 2.688 

1900.00 113.738 267.863 179.599 —182.916 167.703 —691.857 -479.892 -—71.009 1.952 

2000.00 114.575 273.719 184.159 —171.501 179.118 —718.938 -476.604 — 49.574 1.295 
References 


Phase nd & C, 


SOL Nb1/e e 

100.087 CALCIUM CARBONATE (CALCITE) CaCO3 

Phase T C, S —(G-H298)/T H H--H298 G AH; AG; log Ky 
[K ] J) (Kimo) lel kJ / mol ] [ - ] 


SOL 298.15 83.471 92.902 92.902 -1206.921 0.000 -1234.620 -1206.921 -1128.811 197.763 
300.00 83.817 93.419 92.903 -1206.766 0.155 -—1234.792 -1206.910 -1128.327 196.459 
400.00 96.985 119.548 96.376 -1197.652 9.269 -—1245.471 -1205.865 -1102.268 143.941 
500.00 104.547 142.063 103.318 -1187.549 19.372 -1258.580 -1204.373 -1076.538 112.465 
600.00 109.872 161.616 111.441. -1176.816 30.105 -1273.785 -1202.818 -1051.117 91.508 
700.00 114.144 178.884 119.866 -1165.609 41.312 -1290.827 -1201.338 -1025.952 76.558 
800.00 117.863 194.373 128.228 -1154.005 52.916 -1309.503 -1200.705 -1000.901 65.352 
900.00 121.266 208.454 136.371 -1142.046 64.875 -1329.655 -1199.358 -976.009 56.646 
1000.00 124.474 221.398 144.235 -1129.758 77.163 -1351.156 -1198.266 -951.253 49.688 
1100.00 127.554 233.407 151.802 -1117.156 89.765 -1373.903 -1197.413 -926.595 44.000 
1200.00 130.541 244.634 159.075 -1104.250 102.671 -1397.811 -1203.733 -901.388 39.236 


References 
Phase Aes Cy Remarks 


SOL Nb1 Pa3 Tk1 TPT= 298./ 753. 


288 


CaCO3[A] CALCIUM CARBONATE (ARAGONITE) 100.087 

Phase 1 Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] $=" (K mol) I Al kJ / mol [Sj 

SOL 298.15 82.299 88.701 88.701  -1207.126 0.000 -1233.572 -1207.126 -—1127.764 197.580 
300.00 82.542 89.211 88.702 -1206.974 0.152 -—1233.737 -1207.118 -1127.272 196.275 
400.00 92.678 114.459 92.076 -1198.173 8.953 -1243.956 -1206.385 -1100.753 143.744 
500.00 99.824 135.939 98.754  -1188.533 18.593 -1256.503 -—1205.358 -1074.461 112.248 
600.00 105.778 154.677 106.545 -1178.247 28.879 -—1271.053 -1204.249 -1048.385 91.270 
700.00 111.167 1/1 e9S 114.636 -1167.396 39.730  -1287.371 -1203.125  -1022.497 76.300 

References 

Phase H/S Cy Remarks 

SOL Nb1 Pa3 Tk1 We Key 

CaMg(CO3)2 DOLOMITE 184.401 

Phase ‘Tk C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (SS IX io) eal kJ / mol ] [ - ] 

SOL 298.15 Sash 155.226 155.226 -2326.304 0.000 -2372.585 —2326.304 -2163.576 379.049 
300.00 157.978 156.202 155.229 -2326.012 0.292 -—2372.873 -2326.300 -2162.566 376.536 
400.00 176.523 204.406 161.676 -—2309.212 17.092 -—2390.974 -—2325.613 -2108.070 275.286 
500.00 189.431 245.243 174.410 -2290.887 35.417 -2413.509 -—2324.489 -2053.811 214.560 
600.00 200.119 280.747 189.237 -2271.398 54.906 -2439.846 -—2323.283 -1999.788 174.097 
700.00 209.760 312.329 204.606 -—2250.898 75.406 -—2469.528 —2322.074 -1945.968 145.210 
800.00 218.843 340.936 219.886 -—2229.464 96.840 -2502.213 -2321.563 -1892.232 123.550 
900.00 227.601 367.220 234.815 -2207.140 119.164 -2537.638 -—2320.132 -1838.651 106.713 
1000.00 236.158 391.644 249.291 -—2183.951 142.353 -2575.595 -2327.657 -1784.472 93.211 
1100.00 244.582 414.548 263.284 -2159.913 166.391 -2615.916 -2326.085  -1730.228 82.162 
1200.00 252.917 436.188 276.799 -—2135.037 191.267 -2658.462 -2331.266  -1675.519 72.933 


References 
Phase nS Gs 


SOL Nb1 M1 


79.531 


Phase ae 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase nS 


GAS Jat 


_———= 


Jat 


J/(K mol) 


241.526 
241.747 
252.132 
260.321 
267.076 
272.823 
277.822 
282.245 
286.212 
289.808 
293.097 
296.128 
298.939 
301.561 
304.017 
306.328 
308.510 
310.578 
312.543 
314.416 
316.205 
317.917 
319.560 


CALCIUM MONOCHLORIDE (GAS) 
S —(G-H298)/T H H-H298 G 

{II kJ / mol 
241.526 -104.600 0.000 -176.611 
241.527 -104.534 0.066  -177.058 
242.937  -100.922 3.678 —201.775 
245.624 -97.251 7.349  -227.412 
248.653 -93.546 11.054  -253.792 
251.706 -89.818 14.782 -280.794 
254.664 -86.074 18.526 -308.332 
257.488 -—82.319 22.281 — 336.339 
260.165 -78.554 26.046 -364.765 
262.699 -74.781 29.819  -393.569 
265.097 -71.000 33.600 -422.717 
267.369 -67.213 37.387 -452.180 
269.525 -63.420 41.180  -481.935 
Poe -59.621 44.979 -511.961 
273.526 -55.815 48.785 -542.242 
275.388 -—52.003 52.597 -572.760 
277.168 -48.185 56.415 -603.503 
278.873 -44.360 60.240 -634.458 
280.507 -40.528 64.072  -665.615 
282.078 -36.690 67.910 -696.964 
283.589 -32.845 71.755  -—728.495 
285.044 —28.992 75.608  -760.202 
286.449 -—25.132 79.468  -792.077 
287.805 -21.264 83.336  -824.112 


321.139 


AH; AGy 
-104.600 -—131.000 
-104.612 -—131.164 
= WOshotss SS) 72 
-106.116 -148.472 
-107.086 -—156.855 
—108.263 —165.060 
—110.414 —172.989 
SWINE S1ls}0). 7230 
—113:982 © — 1881258 
= ikekstsy2 = 7|N}s),slsts! 
—126.140  -202.029 
=A2TA68, §=2Z08.312 
—128.194 —214.515 
=120;210. 4) =220,645 
=130:289. 8 — 226707 
=1931.257 = 2325705 
=285.577  —234/679 
—285.747 —-—231.847 
—285.920  -—229.006 
-—286.097  —226.156 
=286.280 | —223,297 
— 286.471 — 220.430 
=286.672  —217-595 
— 286.886 —214.670 


290 


CaCl2 


Phase i 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1045.00 


LIQ 1045.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2206.30 


References 


Phase Al LS 


SOL Jat 
LIQ Jat 


_—== 


Cp 


72.858 
72.924 
75.656 
77.134 
78.202 
79.379 
80.944 
83.051 
85.789 
87.243 


102.533 
102.533 
102.533 
102.533 
102.533 
102.533 
102.533 
102.533 
102.533 
102.533 
102.533 
102.533 
102.533 
102.533 


CALCIUM CHLORIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) is kJ / mol 


104.600 104.600 -—795.797 0.000 -826.983 
105.051 104.601 —795.662 0135) = 627.177 
126.445 107,500. -—788.219 7.578 — =838.797 
143.500 113.052  -780.573 15.224 -852.323 
157.659 119.340 -772.805 22.992 -867.401 
169.799 125.701 -764.929 30.868 -883.788 
180.495 131.895 -756.917 38.880 -901.313 
190.145 137.8389 -748.722 47.075 -919.852 
199.031 143.519  -740.285 55.512 -939.316 
202.838 145.992 -736.393 59.404 -948.359 
27.314 28.543 
230.152 145.992 -707.850 87.947 -948.359 
235.412 150:3833)) 4 —702:210 > <93:587 9 9 =96 1.163 
244.333 157.800  -691.957 103.840  -985.157 
252.540 164.776  -681.704 114.093 -1010.006 
260.139 171.320 -671.450 124.347 —-1035.644 
267.213 177.479  -661.197 134.600 -1062.016 
273.830 183.297 -650.944 144.853 -1089.072 
280.046 188.807 -640.690 155.107 -1116.769 
285.907 194.040 -630.437 165.360 -1145.069 
291.450 199.022 -620.184 175.613 -—1173.939 
296.710 203.776 -609.931 185.866 -1203.350 
301.712 208322 -599.677 196.120 -1233.273 
306.482 212.676  -589.424 206.373 -1263.684 
306.775 212.944 -588.778 207.019 -1265.616 


Remarks 


Jai BPT= 2206.3, L= 235.1 kJ 


AH; AG; 
-795.797 -748.111 
-795.772 -747.816 
-794.370 -732.040 
-792.988 -716.619 
-791.714 -701.467 
—790.581 - 686.518 
-790.315 -671.630 
-789.317 -—656.856 
-788.506 -642.183 
-788.183 -635.606 
-759.640 -635.606 
—758.481 — 629.108 
-763.648  -616.813 
-760.096  -604.721 
-756.553  -592.902 
-753.017 —581.336 
-749.488 -570.005 
-745.967 -558.896 
-—895.757 —544.029 
-—891.407 -524.607 
— 887.071 - 505.414 
—882.749 -486.438 
—878.444 -—467.667 
-—878.174 -—466.491 


110.983 


log Ky 
[ = 


131.066 
130.206 
95.595 
74.865 
61.068 
Seco 
43.853 
38.123 
33.544 
31.771 


31.771 
29.874 
26.849 
24.298 
atzA 
20.244 
18.609 
17.173 
15.787 
14.422 
13.200 
12.099 
11.104 
11.044 


] 


110.983 


Phase ie 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase AY Ss 


GAS Jal 


Jal 


CALCIUM CHLORIDE (GAS) 


S  ~(G+H298)/T 


WA inne) 


290.061 
290.428 
307.692 
321.280 
332.468 
341.969 
350.223 
357.517 
364.051 
369.967 
375.373 
380.348 
384.957 
389.249 
393.265 
397.039 
400.597 
403.964 
407.158 
410.197 
413.095 
415.864 
418.515 
421.059 


H H-H298 G 

I! I kJ / mol 
290.061 — 471.537 0.000  -558.019 
290.062 -471.427 0.110  -—558.556 
292.407  -465.423 6.114 -588.500 
296.871 —459.333 12.204 -619.973 
301.899 -453.196 18.341 -652.677 
306.962 -447.032 24505  -686.410 
311.865 -—440.851 30.686 -721.029 
316.540 -434.658 36.879  -756.423 
320.970 -428.456 43.081 -—792.507 
325.160  -422.248 49.289 -829.213 
329.122 -416.036 55.501 — 866.483 
332.874 -409.820 61.717 -904.273 
336.431 -403.601 67.936 -942.541 
339.8114 -—397.380 74.157 -981.254 
343.028  -391.157 80.380 -1020.382 
346.095 -384.933 86.604 -1059.899 
349.025 -378.707 92.830 -1099.782 
351.829 -372.480 99.057 -1140.012 
354.516  -366.253 105.284 -1180.569 
357.096 -360.024 111.5138 -1221.438 
359.576 -353.795 117.742 -1262.604 
361.9638  -347.566 123.971 -1304.053 
364.265 -341.336 130.201 -1345.773 
366.486 -335.105 136.432 -1387.752 


291 


CaCl2{[g] 
AH; AG; log Ky 
[ = 

-—471.5387 -479.147 83.944 
-471.537  -479.194 83.435 
-—471.574 -481.743 62.909 
-—471.748  -484.269 50.591 
-—472.105  -486.743 42.375 
-—472.684  -489.140 36.500 
—474.250 -491.346 32.082 
-—475.253  -493.427 28.638 
-—476.677 -495.374 25.876 
-—478.519  -—497.158 23.608 
-—487.726 -498.139 21.683 
—488.212 -498.988 20.050 
—488.703  -499.798 18.648 
-—489.200  -500.573 17.432 
-—489.702  -501.315 16.366 
-—490.209 -502.025 15.425 
—644.026  -498.742 14.473 
—643.704  -490.679 13.490 
—643.393  -482.634 12.605 
-—643.096  -474.603 11.805 
—642.816  -466.586 11.078 
—642.554 -458.582 10.415 
—642.314 -450.588 9.807 
—642.098 -442.604 9.248 


292 


CaF{g] 


Phase 


GAS 


7 
[K] 


298r15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase 


GAS 


mM fs 


Ja1,Nb1 


Jal 


CALCIUM MONOFLUORIDE (GAS) 
S  -~(G-H298)/T H H-H298 G 
J/(K mol) ie kJ / mol 
229.644 229.644 272.295 0.000 -340.763 
229.852 229.644 -272.233 0.062 341.188 
239.754 230.985  -268.787 3.508  -364.689 
247.677 233.558  —-265.235 7.060 -389.074 
254.269 236.476 261.619 10.676  -414.180 
259.908 239.430 -257.960 14.335  -439.896 
264.833 242.304 254.272 18.023  -466.138 
269.202 245.054 -250.562 21.733 -492.844 
273.128 247.669 246.836 25.459  -519.964 
276.693 250.148 243.095 29.200 547.458 
279.957 252.498 239.344 32.951  -575.292 
982.967 254.727 235.584 36.711 603.441 
285.760 256.845 231.815 40.480  -631.879 
288.365 258.861 228.039 44.256 660.586 
290.806 260.782 224.257 48.038  -689.546 
293.103 262.616  -220.468 51.827 -718.743 
995.272 264.371 216.673 55.622  -748.162 
997.327 266.052 -212872 59.423  -777.793 
299.280 267.665  -209.065 63.230  -807.624 
301.140 269.215  -205.252 67.043  -837.646 
302.917 270.707 -201.433 70.862  -867.850 
304.618 272.144 -197.606 74.689 898.227 
306.249 273.532 -193.772 78.523  -928.771 
307.818 274.872 -189.931 82.364 -959.475 
309.328 276.168  -186.080 86.215  -990.332 
310.785 277.423 -182.220 90.075 -1021.338 
312.192 278.640  -178.350 93.945 -1052.488 
313.554 279.821  -174.468 97.827 -1083.775 
314.874 280.967 -170.574 101.721 -1115.197 


AH; AG; 
-272.295  -298.182 
—272.309 -298.342 
-—273.044 -306.910 
-273.867 -315.284 
—274.845 -323.479 
-276.028  -331.494 
-278.185  -339.232 
-279.770 -346.773 
-281.767 -354.114 
-284.177 -361.236 
-—293.945 -367.503 
-294.987 -373.591 
—296.029 -379.598 
-—297.070 -385.531 
=298.111 —391.394 
—299.152  -397.193 
- 453.496  -398.966 
— 453.693 —395.931 
-453.895  -392.886 
— 454.101 — 389.830 
—454.315 —386.765 
-— 454.538 -383.689 
—454.771 — 380.604 
—455.016 -—377.509 
—455.274  -—374.404 
-455.548  -—371.288 
-—455.838 -—368.162 
-456.145  -—365.025 
-456.473  -—361.878 


78.075 


Phase 


SOL-A 


SOL-B 


LIQ 


: 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1424.00 


1424.00 
1500.00 
1600.00 
1691.00 


1691.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2803.70 


References 


Phase 


SOL-A 
SOE-B 
LIQ 


A eS 


Jat 
Jat 
Jat 


= 


C 


68.590 
68.771 
73.863 
76.222 
78.518 
81.089 
83.919 
86.950 
90.128 
93.413 
96.780 
100.207 
103.680 
104.519 


122.884 
123.679 
124.725 
125.677 


99.914 
99.914 
99.914 
99.914 
99.914 
99.914 
99.914 
99.914 
99.914 
99.914 
99.914 
99.914 
99.914 
99.914 


Co 


Jat 
Jat 
Jal 


CALCIUM FLUORIDE 


S  -~(G-+H298)/T 


J/(K mol) 


68.576 
69.001 
89.636 
106.382 
120.478 
US Za7i/al 
143.781 
153.839 
163.163 
171.906 
180.178 
188.060 
195.613 
197.382 
3.350 
200.732 
207.142 
215.157 
222.083 
17.567 
239.650 
240.180 
245.891 
251.293 
256.418 
261.293 
265.941 
270.382 
274.634 
278.713 
282.632 
286.403 
290.036 
290.168 


Remarks 


Jat 


H H-H298 G 

dha kJ / mol 

68.576 -—1225.912 0.000 -1246.358 
68.577 -—1225.785 0.127 -1246.485 
71.356 -1218.600 7.312 -1254.455 
76.740 -1211.091 14.821 -1264.282 
82.885 —-1203.356 22.556 -—1275.643 
89.151 -1195.378 30.534 -—1288.318 
95.303  -1187.130 38.782  -1302.155 
101.256 -1178.588 47.324  -1317.043 
106.986 -1169.735 56.177 -—1332.898 
112.494 -1160.559 65.353 -—1349.656 
117.793 -—1151.050 74.862 -1367.264 
122.897 -1141.201 84.711  -—1385.679 
127.823 -—1131.007 94.905 -1404.865 
128.981 -—1128.508 97.404 -1409.581 

4.770 
128.981 -1123.738 102.174 -1409.581 
132.780 -1114.369 111.543 -1425.082 
137.680 -1101.949 123.963 -1446.200 
142.037 -1090.556 135.356 -—1466.097 
29.706 

142.037. -1060.850 165.062 -1466.097 
142.556 -1059.950 165.962 -1468.257 
148.139 -1049.959 175.953 -1492.563 
153.428 -1039.968 185.944 -1517.424 
158.450 -1029.976 195.936 -1542.812 
163.232 -1019.985 205.927 -1568.700 
167.796 -1009.993 215.919 -1595.063 
172.160 -1000.002 225.910 -1621.881 
176.342 —990.011 235.901  -1649.133 
180.356 —980.019 245.893 -1676.802 
184.215 -—970.028 255.884 -1704.871 
187.930 —960.036 265.876 -1733.324 
191.512 —950.045 275.867 -1762.147 
191.642 —949.675 276.237 -1763.220 


BPT= 2803.7, L= 308.7 kJ 


AH, AG; 
S225: 2 eli OL O40 
SWAZEESSI0) 1 NTRS 2ZAC 
—1224.493  —-1155.867 
—1223.040  -1138.880 
SWANS ZZ iitsh 
SW Z7fs, ile), 7/12 
—1219.674 —-1089.346 
SI2GColmee—lOComeae 
S210 SOSmme— 0572089 
SOOO Nee LOGI mOo 
—1221.664 -1024.716 
-—1218.491 -1008.430 
—1214.988 -992.400 
-—1214.098 -988.592 
—l209'620 m= GOGO 
SAVORS Lys S28) 
Sl GOS OOM CORO OU) 
-1194.086 -948.541 
-1164.380  -948.541 
-—1164.087 -947.393 
—1314.141 — 930.776 
-—1310.059 —909.590 
—1305.992 -888.618 
—1301.941 — 867.849 
SWAT) SA ZT 
—1293.896 -826.879 
—1289.905 —-—806.659 
—1285.938 —786.606 
=1261.997, ~=/66.710 
—1278.085 -746.966 
—1274.203  —727.366 
-—1274.060 -—726.644 


293 


CaF2 


log Ky 
[ = 


205.600 
204.276 
150.941 
118.978 
97.694 
82.509 
TALS WT 
62.284 
9) 217 
49.444 
44.605 
40.519 
37.027 
36.263 


36.263 
34.019 
31.403 
29.300 


29.300 
29.110 
27.010 
25.006 
23.208 
CirOoi 
20.117 
18.779 
17.556 
16.435 
15.403 
14.451 
13.569 
13.538 


] 


294 


CaF2(g] 


Phase il 
[K] 


GAS 296M 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Al ts 


GAS Jal 


[———— 


Jal 


S 


J/(K mol) 


273.785 
274.102 
289.258 
301.444 
311.600 
320.289 
327.874 
334.600 
340.639 
346.117 
351.128 
355.746 
360.026 
364.016 
367.750 
371.261 
374.573 
377.707 
380.682 
383.512 
386.211 
388.792 
391.262 
393.633 
395.910 
398.102 
400.215 
402.254 
404.224 


CALCIUM FLUORIDE (GAS) 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
273.785 -—784.500 0.000 -866.129 
273.786 —784.405 0.095  -—866.636 
2751835 — = 179131 5.369  -—894.834 
279.778  -773.667 10.833 -924.389 
284.259 -768.095 16.405 -—955.055 
288.801  -762.458 22.042  -986.660 
293.221) "756.777" 127:723) = 1019077 
297.452 -751.067 33.433 -1052.207 
301.474 -745.335 39.165 -1085.974 
305.287. -739.587 44.913 -1120.316 
308.901 -733.828 50.672 -1155.182 
312.330  -728.059 56.441 -1190.528 
315.585 . -—722.283 62.217 —1226.320 
318.683 -716.501 67.999 -1262.524 
321.684 -710.714 73.786 -1299.114 
324.451 -704.923 79.577 -1336.067 
327.144 -699.129 85.371 -1373.360 
329.724 -693.332 91.168 -1410.975 
332.198 -687.533 96.967 -1448.896 
334.575  -681.732 102.768 -1487.107 
336.861 -675.929 108.571 -1525.594 
339.063 -670.125 114.375 -1564.345 
341.187  -664.319 120.181 -1603.349 
343.238 -658.512 125.988 -1642.594 
345.220 -652.705 131.795 -1682.072 
347.138 -646.897 137.603 -1721.773 
348.996 -641.088 143.412 -1761.690 
350.798  -635.278 149.222 -1801.814 
352.546 -629.468 155.032 -1842.138 


AH; AG; 
-~784.500  -793.316 
-784.510  -793.370 
-785.024  -796.247 
-785.616  -798.987 
-786.376  -801.593 
-787.355  -804.055 
-789.322  -806.268 
-790.730  -808.306 
-792.562  -810.165 
-794.818  -811.819 
-804.442  -812.634 
-805.349  -813.280 
-806.264  -813.855 
-807.188  -814.365 
-808.120 -814.814 
-809.059  -815.203 
-963.310  -811.573 
-963.423  -803.141 
-963.548  -794.702 
-963.688  -786.256 
~963.844 -777.803 
-964.018  -769.343 
-964.214 -760.875 
-964.431  -752.398 
-964.674 -743.912 
-~964.945  -735.416 
-965.245 -726.909 
-965.578  -718.392 
-965.946  -709.862 


78.075 


log K; 
[ = 


138.986 
138.138 
103.979 
83.470 
69.785 
59.999 
52.644 
46.913 
42.319 
38.550 
35.373 
32.678 
30.365 
28.359 
26.601 
25.048 
23.551 
22.080 
20.755 
19.557 
18.467 
17.472 
16.560 
15.720 
14.945 
14.227 
13.561 
12.940 
12.360 


| 


GAS —-.298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nt HS 


GAS Tk1 


Pas 


CALCIUM MONOHYDRIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) kJ / mol 
201.841 201.841 229.409 0.000 169.230 
202.026 201.842 229.464 0.055 168.857 
210.779 203.027 232.510 3.101 148.198 
217.869 205.308 235.690 6.281 126.755 
223.885 207.915 238.991 9.582 104.660 
229.122 210.578 242.390 12.981 82.004 
233.764 213.192 245.867 16.458 58.855 
237:985; 2151713 249.409 20.000 35.267 
241.724 218.128 253.005 23.596 11.281 
245.195 220.433 256.647 27.238 — 13.067 
248.399 222.632 260.330 30.921 —37.749 
251.374 224.730 264.047 34.638 — 62.739 
254.1538 ~~ 226.733 267.797 38.388 — 88.017 
256.759 228.649 271.574 42.165  —-113.564 
259.214 230.483 275.379 45.970 -139.364 
261.536 232.242 279.208 49.799 -165.403 
263.739 233.931 283.062 53.653  -191.667 
265.836 235.556 286.941 57.532  -218.147 
2671837 = =207120 290.843 61.434  -244.831 


AH AG; 
229.409 201.061 
229.391 200.885 
228.409 191.532 
227.435 182.425 
226.413 173.518 
225.276 164.790 
223.235 156.327 
221.819 148.045 
220.029 139.940 
217.856 132.033 
208.343 124.957 
207.572 118.040 
206.810 111.182 
206.055 104.377 
205.305 97.623 
204.559 90.916 

50.514 88.216 

50.619 90.308 

50.725 92.394 


296 


CaH2 


Phase aT 
[K] 


SOL-A 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1053.00 


SOL-B 1053.00 
1100.00 
1200.00 
1273.00 


LIQ 1273.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ads 


SOL-A Tk1 
SOL-B Pa3 
LIQ Pa3 


S 


J/(K mol) 


41.401 
41.655 
53.978 
64.369 
73.539 
81.866 
89.575 
96.814 
103.680 
107.194 
6.357 
113.551 
116.565 
122.572 
126.649 
17.281 
143.930 
145.504 
151.062 
156.237 
161.077 
165.624 
169.911 
173.965 
177.812 


CALCIUM HYDRIDE 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 

41.401 — 176.983 0.000 -189.327 
41.401 — 176.907 0.076 -—189.403 
431057 + -172.615 4.368 —194.206 
46,305 167.951 91082) == 2007185 
50.094 -162.916 14.067 —207.039 
54.046 -157.509 19.474 -214.815 
58.011 =151,/82)" 25.251 — 223.392 
61.924  -145.582 31.401 =232.719 
65:/59°0 P= 1990629) 37,924 — 242.742 
67.757 -135.456 41.527 —-248.331 

6.694 
67757 >= 128.7625" 46,221 — 248.331 
69.778 -125.517 51.466 -253.739 
73.931 -118.613 58370 —265.700 
76.838 -113.574 63.409 -—274.798 
ZA SEN, 

76.838 =—91:575) ~ 65408 © =—274.798 
78.248 -89.550 87.433 -278.706 
83.253 — 82,050 Ns 049335" 9298567 
87.948 -74.550 102.433 —308.905 
92.369 -—67.050 109.933 -—324.774 
96.546 —691551 117.4320 —34111 
100.504 —52.051 124.932 —357.890 
104.264 —44.551 132.432 -—375.085 
107.846 —37.051 139.932 -392.676 


AH; AG; 


-176.983 -138.015 
-177.007 -137.773 
-178:195 —-124.509 
-179.147 -—110.972 


= /9:899 — 97.264 
— 180.497 — 83.442 
— 181.714 — 69.452 
— 182.010 — 55.402 
=182.377 —41.315 
— 182.603 — 33.833 
=F 908, — 33.833 
— 176.168 — 27.486 
— 183.998 — 13.318 
— 183.370 — 2.954 
— 161.371 — 2.954 
— 160.984 0.402 
SWE OIKS! 12.764 
SWANS 25.026 
— 156.895 37.199 
= LO0;01% 49.290 
— 307.684 65.271 
— 305.643 85.935 


— 303.645 106.493 


297 


136.057 CALCIUM HYDROGEN PHOSPHATE CaHPO4 

Phase le C; S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) ile | kJ / mol 4 [ - 

SOL “298.15 110.039 111.380 111.380 -1814.390 0.000 -1847.598 -—1814.390 -1681.193 294.538 
300.00 110.699 112.063 111.3882 -1814.186 0.204 -1847.805 -1814.412 -1680.366 292.578 
400.00 135.837 147.756 116.078 -1801.719 12.671 -—1860.821 -1815.166 -1635.442 213.567 
500.00 150.431 179.748 125.678 -1787.355 27.0385 -1877.229 -1813.707 -1590.657 166.175 
600.00 160.877 208.139 137.101 -1771.767 42.623 -1896.650 -1811.394 -1546.254 134.613 
700.00 169.362 233.593 149.098 -1755.244 59.146 -1918.759 -1808.548 -1502.282 112.102 
800.00 176.804 256.703 161.126 -1737.929 76.461 -1943.291 -—1806.057  -1458.655 95.240 
900.00 183.638 277.926 172.941  -1719.903 94.487 -—1970.037 -1802.433 -1415.446 82.150 
1000.00 190.096 297.611 184.4385 -1701.214 113.176 -1998.825 -1798.686 -1372.647 71.700 

References 

Phase nts Cp 

SOL Nb1 Nb1,e 

172.088 CALCIUM HYDROGEN PHOSPHATE DIHYDRATE CaHPO4*2H20 

Phase VV C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) iL i kJ / mol ] [ - 

SOL 298.15 196.945 189.535 189.535 -—2403.708 0.000 -2460.218 -—2403.708 -2154.724 377.499 
300.00 197.605 190.755 189.539 -2403.343 0.365  -—2460.570 -—2403.730 -—2153.179 374.902 
400.00 222.743 251.450 197.644 -2382.185 21.523  -2482.765 -—2404.577 -2069.409 270.237 
500.00 Dolmool 302.834 213.680  -2359.131 44.577  -2510.548 -—2403.331 -1985.741 207.449 
600.00 247.783 347.070 232.311 -2334.853 68.855 -—2543.095 -2401.345 -1902.400 165.619 
700.00 256.268 385.921 251.536 -—2309.639 94.069  -2579.783 -—2398.939 -1819.429 135.767 
800.00 263.710 420.635 270.542 -2283.633 120.075 -2620.141 -—2397.000 -1736.730 113.397 

References 

Phase in} tes Ge 

SOL Nb1 e 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase aS 


GAS Jat 


Jat 


J/(K mol) 


261.317 
261.543 
272.144 
280.432 
287.236 
293.006 
298.014 
302.439 
306.402 
309.990 
313.269 
316.289 
319.087 
321.695 
324.137 
326.434 
328.602 
330.655 
332.605 
334.463 
336.238 
337.936 
339.565 


CALCIUM MONOIODIDE (GAS) 


S  -(G-H298)/T H H-H298 G 

ie kJ / mol 
261.317 =5\06ah 1h 0,000mN Ne=62 975 
261.317 -4.995 0.068  -83.458 
262.760 <1e310me 75a eens er 
265.496 2.405 7.468  -137.811 
268.569 6.137 11.200 -166.204 
271.658 9880 14.943 -195.224 
274.646 13.631 18.694  -224.780 
277.493 17.388 22.451  -254.807 
280.190 21.149 26.212 285.253 
282.738 24.914 29.977 -316.075 
285.148 28.683 33.746  -347.240 
287.429 32.456 37.519 378.720 
289.591 36.232 41.295 -410.491 
291.646 40.012 45.075 -442.531 
293.601 43.796 48.859  -474.824 
295.465 47.584 52.647 507.354 
297.247 51.376 56.439  -540.107 
298.951 55.174 60.237. -573.071 
300.586 58.977 64.040 -606.234 
302.155 62.785 67.848  -639.589 
303.664 66.599 71.662 -673.124 
305.118 70.419 75.482  -706.834 
306.519 74.246 79.309  -740.709 
307.873 78.079 83.142 -774.744 


341.130 


AH; AG; 
—5.063 -53.311 
=§.092 —53.610 

— 14.800 - 69.254 
— 37.876 — 80.622 
— 38.877 — 89.081 
— 40.082 — 97.356 
— 42.259 . -105.351 
-43.864 -113.145 
-—45.880 -120.739 
-48.309  -128.111 
-58.096  -134.627 
-59.156 -140.961 
-60.216 -147.214 
—61.275... — 153.392 
—62.333 -159.498 
—63.390  -165.539 
-217.749 —167.553 
—217.960 -—164.759 
216174. 161953 
- 218.393 -159.137 
—218.618 . —156.310 
— 218.851 — 153.472 
=—219:093.) —150:625 
-219.348  -—147.767 


166.982 


log Ky 


[ 


] 


293.887 


Phase i 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1052.00 


LIQ 1052.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2025.00 


References 


Phase A/S 


SOL Jat 
LIQ Jal 


—— 


Cp 


Hifibass: 
GENS 
79.170 
81.144 
83.119 
85.094 
87.069 
89.044 
91.019 
92.046 


103.345 
103.345 
103.345 
103.345 
103.345 
103.345 
103.345 
103.345 
103.345 
103.345 
103.345 
103.345 


Cp 


Jat 
Jat 


J/(K mol) 


145.269 
145.746 
168.224 
186.102 
201.071 
214.032 
225.524 
235.893 
245.377 
250.017 

Bo ie 
289.789 
294.400 
303.392 
311.664 
319.323 
326.453 
333.123 
339.388 
345.295 
350.882 
356.183 


CALCIUM IODIDE 
S  -(G-H298)/T H H-H298 G 

Vat kJ/mol 
145.269  -536.807 0.000 -580.119 
145.270 -536.664 0.143 -580.388 
148.321  -528.846 7.961 -596.136 
154.149  -520.830 15.977 -613.881 
160.755 -512.617 24.190 633.260 
167.460  -504.206 32.601  -654.029 
174.013  -495.598 41.209  -676.018 
180.322  -486.793 50.014 -699.097 
186.360  -477.789 59.018  -723.167 
189.392  -473.030 63.777 -736.048 

41.840 

189.392 -431.190 105.617 -736.048 
193.875  -426.229 110.578 -750.069 
202.632 -415.895 120.912  -779.965 
210.705 405.560 131.247 -810.724 
218.193  -395.226 141.581  -842.278 
295.176 384.891 151.916 -874.571 
931.716  —374.557 162.250 907.553 
937.867  —364.222 172.585  -941.182 
243.673  -353.888 182.919  -975.419 
249.170  -343.553 193.254 -1010.230 
254.389  -333.219 203.588 -1045.585 
255.654 330.685 206.172 -1054.506 


357.467 


Remarks 


Jal 


BPT= 2025., L= 179.4 kJ 


AH AG 
—536.807 -—533.141 
—536.812  -—533.118 
SHAN, ess}! 72510) 
-596.078 -—521.681 
-—594.474  -506.952 
—592.892 -—492.491 
-592.098  -478.162 
—590.544 -—464.016 
—589.212 —450.030 
—588.608 -—442.809 
—546.768 —442.809 
-—545.743  —-438.089 
—550.866 -—427.769 
—547.268  —-—417.657 
-—543.676 -—407.822 
—540.090 -398.243 
= leyoleHeyl! L — 388.903 
— 532.937 — —379.787 
-—682.673  -366.918 
-678.269 -349.496 
-—673.877 -—332.306 
-—672.780  -—328.043 


Cal2[g] CALCIUM IODIDE (GAS) 293.887 

Phase if C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) 1 [ kJ / mol ] Fae 

GAS 298.15 60.625 327.549 327.549 —258.193 0.000 -355.812 -258.153 -308.834 54.106 
300.00 60.646 327.924 327.550 -258.041 0.112 -356.418 -258.188 -—309.149 53.828 
400.00 61.382 345.487 329.940 -251.934 6.219 =390.129 =276:295 ~ —325.2/3 42.476 
500.00 61.723 959.225 934.478 §=-245.777 12.376 §—425.389 —321.025 ~—333°189 34.808 
600.00 61.909 370.496 339.566 -239.595 18558 -461.892 -321.451 — 335.585 29 2io 
700.00 62.022 380.049 344684 -233.398 24.755 -499.432 -322.084 -337.894 25.214 
800.00 62.096 388.336 349.634  -227.191 30.962 -537.860 -323.691 — 340.004 22.200 
900.00 62.148 395.653 354349 -220979 37.174 -—577.067 -324.730  -341.986 19.848 
1000.00 62.185 402.203 358812 -214.762 43.391 -—616.965 -326.185  -343.829 17.960 
1100.00 62.213 408.131 363.030  -208.542 49.611 -—657.487 -328.056 -—345.506 16.407 
1200.00 62.234 413545 367.018 -—202520° 55.833 -—696.574 —=—337.291 — 346.378 15077 
1300.00 62.252 418527 370.791 -196.096 62.057 -740.181 -337.803 —-347.115 13.947 
1400.00 62.266 423.141 374.367 -189.870 68.283 -782.267 -338.320 -347.812 WAT 
1500.00 62.277 427.4387 377.764 -183.643 74510  -824.799 -338.842 -348.471 12.135 
1600.00 62.287 431.457 380.995 -177.414 80.739 -867.746 -339.368 -349.096 11.397 
1700.00 62.296 435.233 384.076 -171.185 86.968 -911.082 -339.900 -349.688 10.745 
1800.00 62.303 438.794 387.018 -164.955 93.198 -954.785 -493.741 — 346.284 10.049 
1900.00 62.310 442.163 389.832 -158.725 99.428  -998835 -493.441 — 338.101 S293 
2000.00 62.315 445.359 392.530  -152.493 105.660 -1043.212 -493.151 — 329.932 8.617 
2100.00 62.321 448.400 395.118 —146.262 111.891 -1087.901 -492874  —-—321.778 8.004 
2200.00 O2ISZ5R 4 Ole 200 CO OU = 1401020 at Onl 245 132 OS/eme +0201 2mm Ollo0cm 7.447 
2300.00 62.330 454.070 400.002 -133.797 124356 -—1178.157 -492.366  -305.507 6.938 
2400.00 62:334 456.722 402310 =127°563 130/590! —11223'697 —4927139) © —2977388 6.472 
2500.00 62.338 459.267 404.538  -121.330 136.823 -1269.498 -491.933 -289.278 6.044 

References 

Phase i fs Cy 

GAS Jat Jat 

CaMg2 CALCIUM 2—MAGNESIUM 88.688 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ira kJ / mol ] [ - 

SOL 298.15 75.687 104.265 104.265 — 40.166 0.000 -71.253  -40.166 — 39.418 6.906 
300.00 75.748 104.734 104.267 — 40.026 0.140 -71.446 -—40.165 -— 39.413 6.862 
400.00 78.773 126.948 107275 = 02.29% 7.869 -83.076 -—40.112 =39171 5.115 
500.00 81.574 144.829 113.054 -—24.278 15.888 -96.693 —40.125 — 38.936 4.068 
600.00 84.286 159.942 119.640 —15.985 24.181 —111.950 —40.263 — 38.688 3.368 
700.00 86.956 173.136 126.360 -7.423 32.743 -128.618 -40.576 -— 38.403 2.866 
800.00 89.604 184.920 132.956 1.405 41.571 -146.531 -41.834 = 1.900 2.479 
900.00 92.239 195.626 139.333 10.498 50.664 -165.566 -42.493 — 37.450 2.174 
990.00 94.603 204.528 144.860 18.906 59.072  -183.578 -61.321 — 35.582 1.877 

References 

Phase H/ S$ Cy Remarks 

SOL Hu1,e Hu1,e Hu MPT= 990., L= 49.14 kJ 


| 


301 


200.016 CALCIUM MOLYBDATE CaMo04 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] ——— JS intel) ll kJ / mol — ] [ - 

SOL 298.15 114.306 122.600 122.600 -—1542.235 0.000 -—1578.788 —1542.235 -1435.584 251.508 
300.00 114.669 123.308 122.602 -1542.023 0.212  -1579.016 -1542.223 -1434.922 249.842 
400.00 128.451 158.407 127.294 -—1529.790 12.445 -1593.153 -1540.959 -1399.318 182.732 
500.00 136.398 187.987 136.555 -1516.519 25.716 -—1610.512 -1539.050 -1364.121 142.509 
600.00 142.050 213.377 147.293 -1502.584 39.651 —1630.611 -1536.911 -1329.334 115.729 
700.00 146.617 235.627 158.355 -1488.145 54.090  -—1653.084 -1534.718 -1294.911 96.627 
800.00 150.606 255.470 169.276 -1473.280 68.955 -1677.656 -—1533.289  -1260.709 82.316 
900.00 154.259 273.422 179.866 -1458.035 84.200 -1704.115 -1531.092 -1226.771 71.200 
1000.00 WET TAOKS) 289.855 190.055 -1442.435 99.800 -1732.290 -1529.115 -1193.066 62.319 

References 

Phase H/S Cy 

SOL Nb1 Nb1,e 

148.247 TRICALCIUM DINITRIDE Ca3N2 

Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) I} Al kJ / mol ] [ - 

SOL 298.15 110.877 104.600 104.600 — 430.998 0.000 —462.184  -430.998 — 368.007 64.473 
300.00 111.270 105.287 104.602 — 430.793 0.205 —462.379 -430.987 — 367.616 64.008 
400.00 125.611 139.525 109.173 —418.857 12.141 —474.667 -429.692 — 346.656 45.269 
500.00 133.080 168.430 118.214 — 405.890 25.108 —490.105 -427.743 —326.117 34.069 
600.00 137.845 193.142 128.693 — 392.329 38.669 —508.214 -425.740 —305.982 26.638 
700.00 Aah Skok} 214.664 139.470 — 378.362 52.636 —528.627 -424.016 — 286.164 21.354 
800.00 144.140 233.725 150.083 — 364.085 66.913 —551.065 -424.972 — 266.288 17.387 
900.00 146.551 250.845 160.344 — 349.548 81.450 —575.308 -424.025 — 246.521 14.308 
1000.00 148.716 266.399 170.184 — 334.783 96.215 —601.182 -424.152 — 226.801 11.847 
1100.00 150.721 280.668 179.588 —319.810 111.188 —628.545 -425.366 — 207.017 9.830 
1200.00 152.616 293.865 188.568 —304.642 126.356 —657.279 -448.514 — 185.224 8.063 
1300.00 154.435 306.153 197.146 —289.289 141.709 —687.287 -445.342 - 163.411 6.566 
1400.00 156.197 317.662 205.347 —273.757 157.241 —718.484 -442.030 — 141.848 5.292 
1500.00 157.919 328.498 213.200 —258.051 172.947 —750.797 -438.579 -— 120.526 4.197 

References 

Phase nis Cy 


SOL Nb1/Pa3 


| 
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Ca(NO3)2 CALCIUM NITRATE 164.088 

Phase al) C, S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K ] | SS THK i) I te kJ / mol ] [ - 

SOL 298.15 149.364 193.301 193.301 — 938.392 0.000 —996.025 -938.392 —743.053 130.180 
300.00 149.888 194.226 193.304 —938.115 0.277 —996.383 -938.379 —741.841 129.166 
400.00 173.689 240.779 199.490 —921.876 16.516 -—1018.188 -936.545 —676.548 88.348 
500.00 192.979 281.657 211.916 —903.521 34.871 -—1044.350 -933.000 —611.929 63.928 
600.00 210.492 318.407 226.651 — 883.338 55.054 -1074.382 -928.137 —548.151 47.721 
700.00 227.167 352.114 242.198 — 861.450 76.942  -1107.930 -922.122 — 485.280 36.212 
800.00 243.395 383.511 257.921 —837.920 100.472 -1144.729 -915.753 — 423.255 27.636 
834.00 248.847 393.754 263.250 —829.551 108.841 -1157.943 -913.043 — 402.380 25.202 

References 

Phase H/S Cy Remarks 

SOL Nb1 Lat Lat MPiT= 834;, L= 21:3 kJ 

Ca(NO3)2*2H20 CALCIUM NITRATE DIHYDRATE 200.118 

Phase il} Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] | — 1 / (iil) if kJ / mol ] [ - 

SOL 298.15 231.496 269.399 269.399 -—1540.758 0.000 -1621.079 -1540.758 -—1229.019 215.319 
300.00 232.020 270.833 269.404 -—1540.329 0.429 -1621.579 -1540.754 -1227.084 213.654 
400.00 255.821 341.014 278.812 -—1515.877 24.881 -1652.283 -—1539.490 -1122.665 146.605 
500.00 PUES) 400.219 297.321 -—1489.309 51.449 -1689.419 -1536.636 -1018.762 106.429 
600.00 292.624 451.943 318.868 -1460.913 79.845 -1732.079 -—1532.577 —915.550 79.706 
700.00 309.299 498.311 341.245 -14380.812 109.946 -1779.629 -—1527.479 — 813.101 60.674 
800.00 325.526 540.675 363.562 -1399.068 141.690 -1831.608 -—1522.139 -—711.359 46.447 

References 

Phase i PS C, 


SOL Nb1 


] 
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218.134 CALCIUM NITRATE TRIHYDRATE Ca(NO3)2*3H20 

Phase I Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] |= —— JAK travel) inet kJ / mol —=| [ - 

SOL 298.15 267.060 319.201 319.201 -1838.002 0.000 -1933.172 -—1838.002 -1471.567 257.812 
300.00 267.584 320.855 319.207 -1837.507 0.495 -1933.764 -1838.013 -1469.293 255.827 
400.00 291.385 401.267 330.009 -1809.499 28.503 -1970.006 —1837.584 -1346.400 175.822 
500.00 310.675 468.408 351.1538 -1779.374 58.628 -2013.578 —1835.625 -—1223.804 127.850 
600.00 328.188 526.616 375.649 -1747.422 90.580 -2063.392 -—1832.519 -1101.714 95.913 
700.00 344.863 578.467 400.984 -1713.764 124.238  -2118.691 -—1828.430 — 980.224 73.145 
800.00 361.090 625.580 426.157 -1678.464 159.538  -2178.927 -—1824.155 — 859.291 56.106 

References 

Phase ieies Cy 

SOL Nb1 e 

236.149 CALCIUM NITRATE TETRAHYDRATE Ca(NO3)2*4H20 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) I kJ / mol ] [ - 

SOL 298.15 300.532 375.301 375.301 —2132.330 0.000 -—2244.226 -—2132.330 -1713.076 300.124 
300.00 301.056 377.161 375.306 -2131.774 0.556 -—2244.922 —2132.359 -1710.474 297.820 
400.00 324.857 467.202 387.422 -2100.418 31.912 -2287.299 -—2132.975 -1569.704 204.982 
500.00 344.147 541.813 411.045 -2066.946 65.384 -2337.852 -2132.121 -1428.960 149.282 
600.00 361.660 606.124 438.317 -2031.646 100.684 -2395.320 -2130.176 -1288.494 WAR 7A} 
700.00 378.335 663.133 466.436 -1994.642 137.688 -2458.835 -—2127.305 -1148.429 85.697 
800.00 394.562 714.716 494.296 -1955.994 176.336 -2527.767 -—2124.304 -1008.742 65.864 

References 

Phase Dees Cp 

SOL Nb1 e 


] 


] 
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CaO 


Phase ili 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 


LIQ 3200.00 
3300.00 
3400.00 
3500.00 


References 


Phase In! HS 


SOL Cot 
LIQ Jat 


S 


J/(K mol) 


38.074 

38.335 

51.163 

61.844 

70.915 

78.781 

85.722 

91.936 

97.565 
102.714 
107.461 
111.870 
115.988 
119.854 
123.501 
126.953 
130.234 
133.360 
136.348 
139.211 
141.961 
144.607 
147.158 
149.622 
152.005 
154.314 
156.554 
158.730 
160.846 
162.906 
164.913 

24.843 
189.755 
191.687 
193.560 
195.379 


CALCIUM OXIDE 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 

38.074 -—635.089 0.000 -646.441 
38.075 -—635.011 0.078  -646.512 
39.794  -630.541 4.548 -651.007 
43.167 -625.751 9.338 -—656.673 
47.055 -620.773 14.316 -663.322 
51.038 -615.669 19.420 -670.816 
54.948 -610.470 24619 -679.048 
58.719 -605.193 29.896 -—687.936 
62.326 -—599.850 35.239  —697.415 
65.767 -594.448 40.641 -—707.433 
69.046 -588.991 46.098 -—717.945 
72.173 -583.483 51.606  -728.914 
75.157 -577.926 57.163 -—740.309 
78.009 -572.321 62.768  -—752.103 
80.740 -566.671 68.418 —-—764.273 
83.358 -560.976 74.113 -776.797 
S5.071> * $e-505:207" 979/802" "= 789.658 
88.289 -549.454 85.635  -802.838 
90.618 -543.628 91.461 -816.325 
92.864 -537.760 97.329 -830.104 
95.034 -531.850 103.239 -844.163 
O7,.1325 9 = 520.097, #109192), B= 855 493 
99.164 -519.903 115.186 -873.082 
101.133  -513.867 121.222 —887.921 
103.044 -507.790 127.299  -903.003 
104.900  -501.672 133.417  -918.320 
106.705 -495.512 139.577 -933.864 
108.462 -489.312 145.777 -949.629 
110.173 -483.071 152.018 -965.608 
111.841 -—476.789 158.300 —981.796 
113.468 -470.466 164.623 -998.187 

79.496 

113.468 -390.970 244.119 -998.187 
115.809 -384.694 250.395 -1017.260 
118.069 -378.418 256.671 -1036.523 
120.252 -—-372.142 262.947 -1055.970 


AH; AG; 
-635.089 -603.509 
-—635.085  -—603.313 
—634.675  =592:77/5 
-634.107 -582.365 
-—633.567  —572.069 
-—633.157 -—561.854 
-633.668  —551.594 
-633.565 -541.345 
—633.837 —531.087 
—634.486  -520.784 
—642.459 -509.789 
-—641.672 -—498.764 
—640.850 -—487.802 
—639.995 -—476.900 
-—639.107 -—466.056 
—638.187 —455.268 
-—790.538  -440.571 
—788.712  —421.178 
—786.859  -—401.882 
-784.983 -—382.680 
-783.085 -—363.567 
-781.167 -344.541 
STIS) PSY SEVIS STS 
—fil.203) 300.100 
= SSP — 287.954 
-—773.349  —269.246 
SHINTO S202 
-769.385  -—232.048 
-—767.396 —213.554 
— 160407 i Iost25 
-—763.419 —176.760 
—683:923 —176.760 
—682.027 -160.941 
—680.177 -145.178 
-678.376 -129.470 


56.077 


log Ky 
[ = 


105.732 
105.046 
77.409 
60.839 
49.803 
41.926 
36.015 
31.419 
27.741 
24.730 
PP ANSI 
20.041 
18.200 
16.607 
WZ 
13.989 
12.785 
I onS 
10.496 
Grong 
8.632 
WESZo 
7.086 
6.409 
5.785 
5.209 
4.675 
4.180 
3.718 
3.288 
2.885 


2.885 
2.547 
2.230 
1.932 


] 


56.077 


Phase alt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 
Phase An fs 


GAS Jal 


== 


Jal 


CALCIUM OXIDE (GAS) 


S  ~(G+H298)/T 


J/(K mol) 


219.711 
Pais 955 Ved 
229.473 
237.201 
243.682 
249.248 
254.119 
258.448 
262.349 
265.908 
269.192 
272.254 
275.141 
277.887 
280.526 
283.086 
285.589 
288.058 
290.501 
292.923 
295.329 
297.718 
300.088 
302.433 
304.749 
307.029 
309.267 
311.459 
313.599 
315.685 
317.712 
319.679 
321.584 
323.429 


H H-H298 G 

he I kJ / mol 
219.711 43.932 0.000 —21.575 
219.712 43.992 0.060 - 21.981 
221.005 47.319 3.387 - 44.470 
223.495 50.785 6.853 —67.816 
226.334 54.340 10.408 —91.869 
229.220 57.952 14.020 -116.522 
232.034 61.600 17.668 -—141.695 
234.733 65.276 21.344 -167.328 
237.303 68.979 25.047 -193.371 
239.744 VAIN Berks — 219.786 
242.063 76.487 32.555 -—246.543 
244.268 80.314 36.382  -273.617 
246.372 84.209 40.277 -300.988 
248.382 88.190 44.258  -328.641 
250.309 92.280 48.348  -356.562 
252.162 96.502 52.570 -384.743 
253.950 100.883 56.951 -—413.177 
255.680 105.451 61.519 -—441.860 
257.360 110.213 66.281 — 470.788 
258.996 115.179 71.247 -—499.959 
260.593 120.352 76.420 -529.372 
262.155 125.728 81.796 -—559.025 
263.686 131.296 87.364  -588.915 
265.189 137.042 93.110 -619.041 
266.666 142.946 99.014 -649.401 
268.119 148.987 105.055 -679.990 
269.549 Wares ala) Zi1 —710.805 
270.956 161.389 117.457 -741.842 
272.342 167.703 123.771 -—773.095 
273.707 174.062 130.130 -804.560 
275.051 180.447 136.515 -—836.230 
276.373 186.839 142.907 -—868.100 
PUT ASIAS 193.223 149.291 — 900.164 
278.956 199.587 155.655 -932.415 


AH; AG; 
7 
43.932 21.357 
43.918 IRA 
43.185 13.762 
42.428 6.492 
41.546 —0.616 
40.464 —7.560 
38.402 — 14.242 
36.904 — 20.737 
34.992 — 27.042 
32.675 — 33.137 
23.019 — 38.387 
22.125 — 43.468 
21.285 — 48.481 
20.517 — 53.437 
19.844 — 58.345 
9) Ae — 63.214 
— 134.418 — 64.091 
— 133.807 —60.200 
— 133.017 — 56.345 
— 132.043 —52.535 
— 130.883 — 48.775 
— 129.542 — 45.073 
— 128.033 — 41.432 
— 126.374 = O/L0oi 
— 124.585 — 34.351 
— 122.690 —30.916 
—120.714 2.009 
— 118.683 — 24.262 
— 116.623 —21.041 
— 114.556 — 17.889 
lil 2eoO — 14.803 
— 110.494 SA Ne7AS 
— 108.536 — 8.820 
— 106.647 Oro 
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Ca02 CALCIUM PEROXIDE 72078 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] ———_—— 4) (Kimo) Ih kJ / mol [ - 

SOL 298.15 82.843 83.680 83.680 —652.704 0.000 —677.653 -652.704 — 604.139 105.843 
300.00 82.843 84.192 83.682 —652.551 0.153 —677.808 -652.652 — 603.838 105.137 
400.00 82.843 108.025 86.931 — 644.266 8.438 —687.476 -649.913 —587.984 76.783 

References 

Phase H/S Cy 

SOL Nb1/Ku1 e 

CaAl204 CALCIUM 2—ALUMINIUM 4—OXIDE 158.039 

Phase T Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] SN (ie) Pak kJ / mol ] [ - 

SOL 298.15 120.791 114.223 114.223 -2326.304 0.000 -—2360.360 -—2326.304 -—2208.820 386.976 
300.00 121.323 114.972 114.226 -—2326.080 0.224 —2360.572 —2326.326 -2208.091 384.463 
400.00 140.800 152.897 119.264 -2312.851 13.453 -2374.010 -—2326.626 -2168.596 283.190 
500.00 151.013 185.512 129.336 -—2298.216 28.088 -—2390.972 -—2326.084 -2129.142 222.430 
600.00 157.580 213.661 141.099 -2282.766 43.538 -—2410.963 -—2325.322 -2089.824 181.935 
700.00 162.425 238.332 153.263 -2266.756 59.548 -2433.588 -—2324.621 -2050.632 153.020 
800.00 166.352 260.285 165.294 -2250.312 75.992  -—2458.539 -—2324.896 -2011.435 Aoilkoss 
900.00 169.745 280.078 176.966 -—2233.503 92.801 -—2485.573 -2324.747 -1972.268 114.467 
1000.00 172.808 298.123 188.193 -2216.374 109.930 -2514.497 -2346.314 -1931.566 100.895 
1100.00 175,653 314.728 198.951 -2198.949 127.355 -2545.150 -2346.555 -1890.081 89.752 
1200.00 178.352 330.129 209.249 -2181.248 145.056 -2577.402 -—2353.957 -1847.949 80.439 
1300.00 180.946 344.508 219.106 -—2163.282 163.022 -2611.142 -—2352.435 -1805.842 72.560 
1400.00 183.466 358.010 228.550 -—2145.061 181.243 -2646.275 -2350.719 -1763.859 65.810 
1500.00 185.929 370.752 237.610 -—2126.591 199.713 -2682.719 -—2348.810 -1722.006 59.966 
1600.00 188.350 382.829 246.312 -2107.877 218.427 -2720.403 -—2346.708 -—1680.287 54.856 
1700.00 190.738 394.319 254.683 -2088.922 237.382 -2759.265 -2344.416 -1638.705 50.351 
1800.00 193.101 405.289 262.747 -2069.730 256.574 -2799.249 -—2495.238 -1593.299 46.236 

References 

Phase H/S Cy Remarks 

SOL Nb1 K7,e Tk1 DPT= 1875. (LIQ + Ca2Al205) 


] 


] 


260.000 


Phase 


SOL 


1 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL 


H/S 


Nb1/Tk1 


= 


Cp 


198.174 
199.133 
234.260 
252.672 
264.504 
273.230 
280.300 
286.408 
291.918 
297.037 
301.890 
306.556 
311.086 
315.515 
319.868 
324.162 
328.410 
332.620 
336.802 


Cy 


K7,e 


CALCIUM 4—ALUMINIUM 7—OXIDE 


S  ~(G-H298)/T 


J/(K mol) 


177.820 
179.049 
241.788 
296.218 
343.397 
384.853 
421.813 
455.188 
485.653 
513.719 
539.774 
564.123 
587.008 
608.622 
629.124 
648.645 
667.294 
685.164 
702.331 


Remarks 


Tk1 


H H-H298 G 
it kJ / mol 
177.820 -4025.799 0.000 -4078.816 
177.824 -4025.431 0.368 -4079.146 
186.139 -4003.540 22.259 -4100.255 
202.846 -3979.113 46.686 —4127.222 
229.429 -3953.219 72.580 —4159.256 
242.731 -3926.314 99.485 -4195.711 
262.848 -3898.627 127.172 -4236.078 
282.395 -3870.285 155.514 -4279.954 
301.219 -3841.365 184.434 -4327.018 
319.278 -3811.915 213.884 -4377.005 
336.580 -3781.967 243.832 -4429.695 
353.157 —3751.543 274.256 -4484.903 
369.051 -3720.660 305.139 -4542.471 
384.309 -3689.329 336.470 -4602.262 
398.975 -3657.559 368.240 -4664.158 
413.092 -3625.357 400.442 -4728.055 
426.700 -3592.728 433.071 -4793.859 
439.836 -3559.677 466.122 -—4861.488 
452.534 -3526.205 499.594 -4930.868 


DPT= 2035. (LIQ + Ca6Al209) 


307 


CaAl407 
AH; AG; log K; 
a ==] [ = 

—4025.799 -3818.669 669.015 
—4025.848 -3817.384 664.666 
-—4026.957 -3747.658 489.394 
-—4026.493 -3677.870 384.224 
-—4025.535 -3608.231 314.124 
-—4024.556 -3538.760 264.066 
—4024.598 -3469.322 226.523 
-—4024.400 -3399.934 197.327 
—4067.260 -3327.485 173.810 
-—4067.088 -3253.516 154.497 
—4073.916 -3178.945 138.376 
-4071.661 -3104.453 124.738 
-—4069.053 -3030.148 113.056 
—4066.094 -2956.041 102.939 
—4062.787 -2882.144 94.092 
-—4059.135 -2808.464 86.294 
—4208.444 -2731.044 79.253 
—4203.266 -2649.106 72.829 
-—4197.755 -2567.450 67.055 


| 


308 


Ca2Al205 


Phase y 


lee = 


SOL 298.19 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase nis 


SOL Nb1/e 


Cp 


164.349 
165.056 
190.836 
204.250 
212.796 
219.044 
224.067 
228.377 
232.245 
235.825 
239.207 
242.451 
245.594 
248.663 
251.675 
254.644 
257.578 


2—CALCIUM 2—ALUMINIUM 5—OXIDE 


S 


J/(K mol) 


127.085 
128.104 
roo 
223.750 
261.792 
295.085 
324.672 
351.318 
375.583 
397.888 
418.554 
437.829 
455.912 
472.962 
489.106 
504.453 
519.092 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
127.085 -2958.000 0.000 -—2995.890 
127.088 -—2957.695 0.305 -2996.126 
133.933 -2939.736 18.264 -3011.573 
147.595 -2919.923 38.077 -3031.797 
163.532 -2899.044 58.956 -3056.119 
179.997 -2877.439 80.561 -3083.998 
196.266 -2855.276 102.724 -3115.013 
212.0388 -2832.649 125.351 -3148.835 
227.198 -2809.615 148.385 -3185.198 
241.714 -2786.209 171.791 -3223.886 
255.600 -2762.456 195.544 -3264.721 
268.885 -2738.372 219.628 -3307.550 
281.605 -2713.969 244.031 -3352.247 
293.799 -2689.256 268.744 -3398.698 
305.506 -2664.239 293.761 -3446.809 
316.761 -2638.922 319.078 -3496.493 
327.598 -2613.311 344.689 -3547.676 


AH; AG; 
—2958.000 -2801.419 
—2958.015 -2800.447 
—2957.646 -2747.928 
—2956.148 -2695.660 
—2954.394 -2643.727 
—2952.792 -—2592.080 
-—2953.059 -—2540.455 
—2952.264 -—2488.938 
—2973.543 -—2435.939 
—2973.853 -2382.168 
—2988.633 -2327.111 
-—2985.714 -2272.101 
—2982.552 —2217.325 
-—2979.148 -2162.783 
-—2975.506 -2108.476 
-—2971.627 —2054.404 
-—3274.120 -—1992.640 


214.116 


log K; 
Maat 


490.797 
487.601 
358.843 
281.614 
230.157 
193.423 
165.875 
144.454 
127.240 
113.120 
101.297 
91.294 
82.729 
75.315 
68.835 
63.124 
57.825 
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270.193 3-—CALCIUM 2—ALUMINIUM 6—OXIDE Ca3Al206 

Phase Hl} C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] = =) (Kimol) lial kJ / mol ===] [ - 

SOL 298.15 209.697 205.899 205.899  -3587.801 0.000 -3649.190 —3587.801 -3411.786 597.731 
300.00 210.438 207.198 205.903 -3587.412 0.389 -3649.572 -3587.806 -3410.694 593.855 
400.00 237.572 271.948 214.547 -3564.840 22.961 -3673.620 -3586.884 -3351.743 437.693 
500.00 251.814 326.629 231.646 -—3540.309 47.492 -3703.624 -3584.891 -3293.179 344.036 
600.00 260.982 373.400 251.469 -3514.642 73.159 -—3738.682 -—3582.787 -3235.037 281.635 
700.00 267.754 414.161 271.861 -3488.191 99.610 -—3778.104 -—3581.033  -3177.225 237.087 
800.00 273.250 450.284 291.949 -3461.133 126.668 -3821.360 -—3582.115 -3119.349 203.673 
900.00 278.003 482.748 311.376 -3433.566 154.235 -3868.039 -—3581.553 -3061.551 177.688 
1000.00 282.294 512.264 330.011 -3405.548 182.253 -3917.812 -—3603.463 -3002.225 156.820 
1100.00 286.285 539.358 347.828 -3377.117 210.684 -3970.411 -3604.799 -2942.044 139.706 
1200.00 290.071 564.432 364.846 -—3348.298 239.503 -4025.616 -3627.943 -2879.851 125307 
1300.00 293.712 587.795 381.108 -—3319.108 268.693 -4083.241 -3624.638 -2817.642 113.214 
1400.00 297.248 609.691 396.661 -—3289.559 298.242 -4143.126 -3621.066 -2755.697 102.816 
1500.00 300.706 630.317 411.557 -—3259.661 328.140 -4205.137 -3617.227 -2694.018 93.814 
1600.00 304.106 649.833 425.845 -3229.420 358.381 -4269.153 -3613.123 -—2632.603 85.946 
1700.00 307.460 668.370 439.570 -3198.841 388.960 -4335.071 -3608.756  -2571.453 79.011 
1800.00 310.778 686.038 452.776 -3167.929 419.872 -4402.798 -—4064.039 -2498.676 72.510 

References 

Phase nf Ss Cy Remarks 

SOL Nb1 K7,e Tk1 DPT= 1808. (LIQ + CaO) 

1386.658 12—CALCIUM 14—ALUMINIUM 33-—OXIDE Ca12Al14033 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] SS iret hl kJ / mol | [ - 

SOL 298.15 1084.825 1046.837 1046.837 -—19429.998 0.000 —19742.112-19429.998 -—18466.676  3235.285 
300.00 1088.533 1053.559 1046.858 -—19427.988 2.010 —19744.055-19430.076 -—18460.698  3214.293 
400.00 1228.412 1388.185 1091.532 -—19311.337 118.661 -—19866.611-19428.436 -—18137.557 2368.522 
500.00 1307.877 1671.480 1179.951 -19184.233 245.765 —20019.973-19421.094 —17815.627 1861.186 
600.00 1363.561 1915.091 1282.649 -19050.533 379.465 -—20199.587—19412.394 —17495.348 1523.105 
700.00 1408.018 2128.724 1388.568 —18911.888 518.110 —20401.995-19404.385 -17176.494 1281.726 
800.00 1446.490 2319.299 1493.210 -—18769.126 660.872 —20624.566—-19407.211 -—16857.567 1100.686 
900.00 1481.483 2491.718 1594.726 -18622.705 807.293 —20865.252-19403.269 -—16539.156 959.908 
1000.00 1514.315 2649.522 1692.425 -—18472.901 957.097 —21122.423-19552.422 -—16210.267 846.737 
1100.00 1545.736 2795.334 1786.144 —18319.889 1110.109 —21394.757-19553.320 -—15876.029 753.890 
4200.00 1576.195 2931.143 1875.966 —18163.786 1266.212 —21681.157-19640.089 -—15534.203 676.186 
4300.00 1605.977 3058.486 1962.081 -—18004.672 1425.326 —21980.704-—19619.689 -—15192.856 610.456 
1400.00 1635.269 3178576  2044.725 -—17842.607 1587.391 —22292 .613-19596.836 -—14853.172 554.179 
1500.00 1664.195 3292386 2124141 -17677.631 1752.367 —22616.210-19571.531 -—14515.207 505.464 
1600.00 1692.846 3400.707 2200.568 -17509.777 1920.221 -—22950.907-19543.777 -—14179.011 462.897 
1700.00 1721.283 3504.189 2274.230 -17339.069 2090.929 —23296.190-—19513.579 -—13844.625 425.394 

References 

Phase H/S Cp 

SOL Nb1 M1 


| 


] 


310 


Ca3Al206*6H20 3-—CALCIUM 2—ALUMINIUM 6—OXIDE 6—HYDRATE 378.285 

Phase T C, S —(G-H298)/T H H-H298 G AH AG; log K¢ 
[K] J/(K mol) [ kJ / mol a 

SOL 298.15 432.589 376.560 376.560 -—5547.984 0.000 -—5660.255 -—5547.984 -5005.585 876.958 
300.00 433.672 379.239 376.568 -—5547.183 0.801 -—5660.954 -—5548.059 -5002.219 870.964 
400.00 492.206 512.015 394.277 -5500.889 47.095 -5705.695 -—5549.764 -4819.887 629.413 
500.00 550.740 628.136 429.651 -5448.742 99.242 -5762.809 -5546.868 -4637.658 484.493 
600.00 609.274 733.722 471.650 -5390.741 157.243 -5830.974 -—5539.483 -4456.436 387.967 
700.00 667.808 832.037 516.184 -5326.887 221.097 -5909.313 -5527.717 -4276.799 319.139 

References 

Phase ns G 

SOL Nb1/e M1 

CaAl2Si06 PYROXENE 218.123 

Phase a C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol ] [ - ] 

SOL 298.15 165.700 141.398 141.398 -3298.201 0.000 -—3340.359 —3298.201 -3122.044 546.969 
300.00 166.758 142.427 141.401 -3297.893 0.308 -3340.621 -—3298.230 -3120.951 543.406 
400.00 204.708 196.336 148.494 -3279.064 19.137 -3357.598 -3298.025 -3061.807 399.831 
500.00 223.409 244 230 162.960 -3257.566 40.635 -3379.681 -—3295.957 -3002.970 313.718 
600.00 234.532 286.020 180.065 -3234.628 63.573 -3406.240 -—3293.243 -2944.622 256.352 
700.00 242.078 822.5173 197.881 -3210.777 87.424 -3486.717 -3290.404 -2886.744 215.411 
800.00 247.717 355.481 215.574 -3186.275 111.926 -3470.660 -3288.468 -2829.172 184.726 
900.00 252.248 384.928 232.782 -3161.270 136.931 -3507.705 -—3286.087 -2771.910 160.877 
1000.00 256.090 411.709 249.356 -3135.848 162.353 -3547.557 -—3305.435 -2713.361 141.731 
1100.00 259.482 436.279 265.248 -3110.067 188.134 -3589.973 -—3303.483 -—2654.250 126.040 
1200.00 262.569 458.991 280.458 -—3083.962 214.239 -3634.751 -3308.729 -2594.690 112.944 
1300.00 265.439 480.122 295.014 -3057.560 240.641 -3681.719 -—3305.097  -2535.333 101.871 
1400.00 268.153 499.893 308.949 -3030.879 267.322 -3730.730 -3301.318 -2476.261 92.390 
1500.00 270.750 518.483 322.305 -3003.933 294.268 -3781.658 -—3297.399 -2417.464 84.184 
1600.00 273.260 536.038 335.120 -—2976.732 321.469 -3834.392 —3293.343 -2358.933 77.011 
1700.00 275.702 552.677 347.4382 -—2949.284 348.917 -3888.835 -—3339.332 -2300.213 70.677 

References 

Phase H/S Cy 

SOL Nb1 $5,e 


278.207 


Phase W 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1823.00 


LIQ 1823.00 
1900.00 
2000.00 
2100.00 


References 


Phase ALS 


SOL Nb1 
LIQ Tk1 


= 


Cp 


211.310 
212.394 
252.478 
274.111 
288.480 
299.420 
308.532 
316.582 
323.971 
330.930 
337.595 
344.053 
350.361 
356.558 
362.670 
368.717 
374.714 
376.087 


380.744 
380.744 
380.744 
380.744 


M1,e 


S 


J/(K mol) 


199.280 
200.590 
267.890 
326.750 
378.068 
423.390 
463.982 
500.794 
534.536 
565.743 
594.825 
622.104 
647.832 
672.217 
695.424 
TANS 
738.838 
743.604 

44.526 
788.129 
803.881 
823.411 
841.987 


ANORTHITE 
—(G-H298)/T H H—-H298 G 

[ kJ / mol 
199.280 -4227.899 0.000 -4287.314 
199.284 -4227.507 0.392 -4287.684 
208.187 -4204.018 23.881 -4311.174 
226.152 -4177.600 50.299 =4340.975 
247.289 -4149.432 78.467 -4376.272 
269.272 -4120.017 107.882 -—4416.389 
291.117 -4089.608 138.291 -4460.793 
312.401 -4058.345 169.554 -—4509.060 
332.951 -4026.313 201.586 -4560.850 
352.713 -3993.565 234.334 -4615.883 
371.690 -3960.137 267.762 -4673.928 
389.914 -3926.053 301.846 -4734.788 
407.427 -3891.331 336.568 -4798.297 
424.274 -3855.985 371.914 -4864.310 
440.501 -3820.023 407.876 -—4932.701 
456.153 -3783.453 444.446 -5003.360 
471.272 -3746.281 481.618 -5076.188 
474.678 -3737.647 490.252 -5093.237 

81.170 

474.678 -3656.477 571.422 -—5093.237 
487.702 -3627.159 600.740 -5154.533 
504.004 -3589.085 638.814 -—5235.906 
519.659 -3551.011 676.888 -—5319.184 


311 


CaAl2Si208 
AH; AG; log Ky 
= [ = 

—4227.899 -4002.224 701.173 
—4227.935 -4000.823 696.605 
—4228.164 -3925.005 512.553 
—4226.514 -3849.383 402.142 
—4224.105 -3774.175 328.571 
—4221.406 -3699.398 276.052 
—4219.408 -3624.921 236.683 
—4216.737 -—3550.775 206.082 
—4235.546 -3475.388 181.536 
—4232.791 -3399.505 161.429 
—4236.962 -3323.258 144.658 
—4231.973 -3247.315 130.479 
—4226.550 —-3171.773 118.340 
—4220.696 -3096.633 107.834 
—4214.412 -3021.898 98.655 
—4308.055 -2946.676 90.540 
—4453.769 -2862.847 83.078 
-—4451.757 -2842.532 81.447 
—4370.587 -—2842.532 81.447 
—4363.480 -—2778.138 76.376 
—4354.337 -2694.936 70.385 
—4345.293 -—2612.189 64.975 


] 
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Ca2Al2Si07 GEHLENITE 274.200 

Phase ile C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] HK Ite) i I kJ / mol ] [ - 

SOL 298.15 205.428 209.995 209.995 -3981.499 0.000 -—4044.109 —3981.499 -3782.862 662.742 
300.00 206.561 211.269 209.999 -3981.118 0.381 -—4044.499 -—3981.529 -3781.629 658.440 
400.00 247.365 277.065 218.692 -3958.150 23.349 -—4068.976 -—3981.244 -3714.953 485.123 
500.00 267.751 334.671 236.266 -—3932.296 49.203 -—4099.632 -3979.044 -3648.614 381.168 
600.00 280.099 384.659 256.928 -3904.861 76.638 -—4135.656 -3976.269 -3582.785 311.909 
700.00 288.653 428.513 278.372 -—3876.401 105.098 -4176.360 -3973.516 -3517.424 262.473 
800.00 295.184 467.500 299.622 -—3847.196 134.303  -4221.196 -—3972.587 -3452.255 225.409 
900.00 300.539 502.586 320.257 -3817.403 164.096 -4269.730 -3970.592 -3387.344 196.596 
1000.00 305.164 534.495 340.109 -—3787.113 194386 -4321.608 -—3990.686 -—3321.083 173.476 
1100.00 309.312 563.778 359.130 -3756.386 225.113 -4376.542 -—3989.840 -3254.169 154.528 
1200.00 She 1135) 590.858 377.326 -—3725.261 256.238  -4434.290 -4003.497 -3186.073 138.686 
1300.00 316.729 616.065 394.732 -3693.766 287.733  -4494.651 -3999.491 -3118.115 125.287 
1400.00 320.157 639.663 411.393 -3661.921 319578 -4557.450 -3995.284 -3050.473 iaehishilis 
1500.00 323.462 661.865 427.359 -—3629.739 351.760 -4622.537 -3990.878  -2983.139 103.882 
1600.00 326.674 682.844 442.677 -—3597.231 384.268 -4689.782 -3986.278 -2916.106 95.201 
1700.00 329.813 702.743 457.395 -3564.407 417.092 -4759.070 -—4031.665 -2848.919 Si-5om 
1800.00 332.896 721.682 471.555 -—3531.271 450.228 -4830.299 -4333.070 -2771.567 80.429 
1863.00 334.815 Mooulo 480.209 -3510.238 471.261 -4876.128 -—4328.615  -2716.991 76.179 

References 

Phase ads Cy Remarks 

SOL Nb1 $5,e $5 MPT= 1863. 

Ca3Al2Si3012 GROSSULAR 450.446 

Phase W Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] (WI ttl) Tea kJ / mol ] [ - 

SOL 298.15 323.138 241.417 241.417 -6646.159 0.000 -6718.137 -—6646.159  -6280.407 1100.301 
300.00 325.047 243.422 241.423 -6645.559 0.600 -6718.586 -6646.227 -6278.137 1093.121 
400.00 393.851 347.671 255.169 -6609.158 37.001 -—6748.227 -—6646.756 -6155.218 803.789 
500.00 428.341 439.629 283.079 -6567.884 78.275  -6787.699 —6644.034 -6032.610 630.222 
600.00 449.324 519.713 315.994 -6523.928 122.231 -6835.756 —6640.249 -5910.673 514.570 
700.00 463.929 590.130 350.229 -6478.228 167.931 -6891.319 —6636.357 -5789.388 432.009 
800.00 475.136 652.839 384.208  -6431.254 214905 -6953.525 -—6635.059 -5668.364 370.106 
900.00 484.366 709.350 417.247 -6383.266 262.893 -7021.681 —6631.977 -5547.725 321.982 
1000.00 492.369 760.806 449.068 -6334.421 311.738  -7095.227 —6651.273 -5425.843 283.417 
1100.00 499.570 808.076 479.585 -6284.819 361.340 -7173.703 -—6649.932 -5303.373 251.836 
1200.00 506.225 851.833 508.805 -6234.525 411.684 -7256.725 -—6670.346 -5179.135 225.442 

References 

Phase in oS Cy Remarks 

SOL S5 S5 Tk1 DPT= 1128. (CaSiO3 + Ca2Al2SiO7) 


] 


] 
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314.238 LAWSONITE CaAl2Si208*2H20 

Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] ——$ $= (Kimo) ] [ kJ / mol ==] [ - 

SOL 298.15 233.048 237.697 237.697 -4858.498 0.000 -4929.367 -—4858.498 -4505.188 789.290 
300.00 235.001 239.145 237.702 -—4858.065 0.4838 -4929.808 -—4858.654 -4502.995 784.041 
400.00 305.136 Silievalnt 247.937 -4830.588 27.910 -4957.673 -—4863.678 -—4383.527 572.430 
500.00 339.929 389.916 269.252 -4798.166 60.332 -4993.124 -—4864.928 -4263.296 445 383 
600.00 360.811 453.876 294.802 -4763.054 95.444 -5035.379 -—4864.593 -4142.984 360.679 
700.00 SHAS 1/220) 510.629 321.658 -4726.218 132.280 -5083.659 -—4863.604 -4022.789 300.184 
800.00 385.938 561.455 348.512 -4688.144 170.354 -5137.308 -—4863.183 -3902.661 254.818 

References 

Phase In S Gs 

SOL Nb1 e 

125.698 CALCIUM DIBORATE CaB204 

Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) | I kJ / mol ] [ - 

SOL 298.15 103.979 104.847 104.847 -2030.960 0.000 -—2062.220 -2030.960 -1924.065 337.088 
300.00 104.522 105.492 104.849 -2030.767 0.193 -2062.415 -2030.965 -1923.401 334.894 
400.00 125.019 138.706 109.238  -2019.173 11.787 -—2074.655 -—2030.617 -1887.574 246.492 
500.00 136.700 167.953 118.122 -2006.045 24915 -2090.021 -2029.760 -1851.907 193.467 
600.00 144.910 193.636 128.612 -1991.945 39.015 -2108.127 -—2028.800 -1816.427 158.134 
700.00 151.482 216.482 139.562 -1977.116 538.844  -2128.654 —2027.856 -1781.106 132.908 
800.00 Weay/ailteh| 237.089 150.486 -1961.678 69.282 -—2151.349 -—2027.700 -1745.827 113.991 
900.00 162.371 255.906 161.169 -1945.697 85.263 -—2176.012 -2026.765 -1710.651 99.284 
1000.00 167.247 273.268 171.522 -1929.214 101.746 -2202.482 -—2026.014 -1675.569 87.523 
1100.00 ale Oi 289.428 181.514 -1912.254 118.706 -2230.626 -2025.430 -1640.554 77.903 
1200.00 176.446 304.582 191.145 -1894.835 136.125 -2260.334 -—2031.942 -1604.969 69.862 
1300.00 180.876 318.881 200.426 -—1876.968 153.992 -2291.513 -2029.453 -1569.487 63.063 
1400.00 185.235 332.445 909.375 —1858.662 172.298 -—2324.085 -—2026.682 -1534.207 57.242 
1433.00 186.661 336.777 912.259 -1852.526 178.434 -2335.128 -2025.704 -1522.610 55.501 

51.680 74.057 

LIQ 1433.00 258.153 388.457 912.259 -1778.469 252.491 -—2335.128 -1951.647 -—1522.610 55,501 
1500.00 258.153 400.253 990.395 —-1761.173 269.787 -2361.553 -1944.871 -1502.707 52.329 
1600.00 258.153 416.914 932.162 -—1735.358 295.602 -2402.420 -1934.871 -1473.556 48.107 
1700.00 258.153 432.564 943.495 -—1709.542 321.418 -2444.902 -1925.001 -1445.027 44.400 
1800.00 258.153 447.320 954.413 -1683.727 347.233 -2488.903 -2068.559 -1413.111 41.007 
1900.00 258.153 461.278 264.936 —1657.912 373.048 -2534.339 -2058.093 -1376.983 37.856 
2000.00 258.153 474.519 975.087 -—1632.096 398.864 -—2581.1385 -2047.750  -1341.403 35.034 

References 

Phase H/S Cp 

SOL Nb1 Ku1,M1 

LIQ Ku1 Ku1 


] 


314 


CaB407 


Phase t 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1260.00 


LIQ 1260.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Al dS 


SOL Nb1 
LIQ Tk1 


(—_—_——= 


Cp 


157.940 
159.081 
201.999 
226.170 
242.962 
256.270 
267.721 
278.092 
287.792 
297.055 
306.019 
311.293 


444.759 
444.759 
444.759 
444.759 
444.759 
444.759 
444.759 
444.759 
444.759 


S 


J/(K mol) 


134.700 
135.680 
188.042 
235.914 
278.707 
317.190 
362.173 
384.313 
414.120 
441.986 
468.220 
483.278 

89.989 
573.267 
587.167 
620.127 
650.812 
679.517 
706.480 
731.902 
755.949 
778.762 


CALCIUM TETRABORATE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
134.700 -3360.250 0.000 -3400.411 
134.703 -3359.957 0.293 -3400.661 
141.551 -3341.653 18.597 -3416.870 
155.724 -3320.155 40.095 -3438.112 
172.721 -3296.659 63.591 -3463.883 
190.657 -3271.677 88.573 -3493.710 
208.693 -3245.466 114.784 -3527.204 
226.444 -3218.168 142.082 -3564.050 
243.739 -3189.870 170.380 -3603.989 
260.509 -3160.624 199.626 -3646.809 
276.735 -—3130.469 229.781 -3692.332 
286.214 -3111.949 248.301 -3720.880 

113.386 

286.214 -2998.563 361.687 -3720.880 
295.261 -2980.772 379.478 -3744.090 
317.303 -2936.297 423.953 -3804.475 
338.526 -2891.821 468.429 -3868.039 
358.951 -2847.345 512.905 -3934.571 
378.609 -2802.869 557.381 -4003.885 
397.537 -2758.393 601.857 -4075.816 
415.773 -2713.917 646.333 -—4150.219 
433.357 -2669.441 690.809 -4226.965 


AH AGy 
-—3360.250 -3167.032 
—3360.278 -3165.833 
—3360.407 -3100.938 
-—3359.230 -3036.193 
—3357.573 -2971.736 
-—3355.669 -—2907.577 
—3354.311 -2843.613 
-—3351.932 -2779.918 
—3349.484 -—2716.492 
—3346.937 -2653.315 
—3351.214 -2589.759 
—3348.278 -—2551.757 
—3234.892  -—2551.757 
—3227.553 -—2530.186 
-—3209.411 -2477.225 
—3191.544 -2425.551 
-—3173.936 -2375.060 
-—3156.575 -2325.663 
—o292.100. —2273.314, 
=3275:021 = 2217167, 
—3257.517 -—2161.944 


195.318 


log K; 
aul 


554.851 
551.221 
404.941 
317.189 
258.713 
216.966 
185.669 
161.342 
141.895 
125.995 
Zs 
105.786 


105.786 
101.664 
92.426 
84.465 
77.538 
71.459 
65.970 
60.954 
56.464 


181.775 


Phase 


SOL-A 


SOL-B 


LIQ 


. 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
804.00 


804.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1585.00 


1585.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


H/S 


Nb1 
Kut 
Kul 


Cp 


147.081 
147.788 
174.342 
189.217 
199.495 
207.603 
214.554 
214.816 


226.855 
227.819 
228.823 
229.827 
230.831 
231.835 
232.840 
233.844 
234.697 


285.349 
285.349 
285.349 
285.349 
285.349 
285.349 


DICALCIUM DIBORATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) iy kJ / mo 


145.101 145.101 -2734.411 0.000 -2777.673 
146.013 145.104 -2734.138 0.273 -2777.942 
192.614 151.277 -2717.876 16535 -2794.922 
233.240 163.703 -2699.643 34.768 -—2816.263 
268.692 178.311 -2680.182 54.229 -—2841.397 
300.073 193.507 -2659.814 74.597 -2869.866 
328.258 208.618 -2638.699 95.712 -2901.306 
329.329 209.216 -2637.841 96.570 -2902.621 
5.724 4.602 
335.053 209.216 ° —2633.239. 101.172 -—2902.621 
360.694 224.031 -2611.414 122.997 -2936.039 
384.749 238.920 -2588.582 145.829 -—2973.331 
406.605 253.186 -2565.650 168.761 -—3012.916 
426.646 266.818 -2542.617 191.794 -3054.592 
445.162 279.833 -2519.484 214.927 -3098.194 
462.380 292.264 -2496.250 238.161 -3143.581 
478.478 304.148 -2472.916 261.495 -3190.633 
491.391 313.846 -2453.003 281.408 -3231.857 
63.618 100.834 
555.008 313.846 -2352.169 382.242 —-3231.857 
557.696 316.120 -2347.888 386.523 -3240.202 
574.995 330.844 -2319.354 415.057 -3296.846 
591.305 344.865 -2290.819 443.592 -3355.168 
606.733 358.245 -2262.284 472.127 -3415.077 
621.370 371.039 -2233.749 500.662 -3476.489 
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Ca2B205 
AH; AG; log Ky 
2 [ = 

—2734.411 -2596.585 454.911 
—2734.410 -2595.730 451.957 
—2733.454 -2549.609 332.945 
—2731.715 -2503.842 261.575 
—2729.831 -—2458.444 214.027 
—2728.043 -2413.357 180.087 
—2727.920 -2368.330 154.636 
—2727.847 -—2366.532 153.750 
—2723.245 -2366.532 153.750 
—2720.854 -—2324.087 134.886 
—2719.370 -—2280.090 119.100 
—2718.864 -—2236.195 106.188 
—2733.192 -2191.071 95.375 
—2730.157 -2146.018 86.228 
—2727.193 -2101.196 78.397 
—2724.287 —2056.584 ae Oliva 
—2721.856 -—2018.815 66.531 
—2621.022 -2018.815 66.531 
—2619.838 -—2013.121 65.722 
—2612.023 -1975.441 60.698 
—2910.952 -—1930.290 56.016 
—2901.722 -1876.061 OST SATE 
—2892.633 -1822.315 47.594 
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Ca3B206 TRICALCIUM DIBORATE 237.852 

Phase T Cy S —(G—-H298)/T H H-H298 G AH; AGy log K; 
[K] J/(K mol) [ kJ / mol ] a 

SOL 298.15 187.861 183.699 183.699 -3429.081 0.000 -3483.851 -—3429.081 -3259.831 571.109 
300.00 188.696 184.863 183.702 -—3428.733 0.348 -3484.192 —3429.078 -3258.781 567.404 
400.00 219.537 243.917 191.544 -3408.132 20.949 -—3505.699 -3427.843  -3202.154 418.158 
500.00 236.153 294.842 207.239 -3385.279 43.802 -—3532.701 -—3425.708 -3145.972 328.657 
600.00 247.171 338.927 225.597 -3361.083 67.998 -—3564.439 -3423.526 -3090.233 269.029 
700.00 255.546 377.682 244.611 -3335.932 93.149 -—3600.309 -—3421.648 -3034.838 226.462 
800.00 262.511 412.271 263.445 -—3310.020 119.061 -3639.837 -3422.438 -2979.408 194.535 
900.00 268.657 443.552 281.747 -3283.456 145.625 -3682.653 -3421.269 -2924.110 169.711 
1000.00 274.295 472.153 299.377 -—3256.305 172.776 -—3728.458 -3421.080 -—2868.889 149.855 
1100.00 279.600 498.547 316.299 -—3228.608 200.473 -—3777.010 -—3421.861 -2813.640 133.609 
1200.00 284.679 523.094 332.521 -—3200.393 228.688 -—3828.106 -3444.437 -2756.429 119.984 
1300.00 289.598 546.076 348.074 -3171.678 257.403 -3881.577 -—3440.540 -2699.251 108.457 
1400.00 294.402 567.714 362.997 -—3142.477 286.604 -3937.277 -—3436.345 -2642.384 98.589 
1500.00 299.120 588.187 377.333 -—3112.801 316.280 -3995.081 -—3431.846 -2585.828 90.047 
1600.00 303.773 607.640 391.124 -3082.655 346.426 -4054.880 -3427.041 -2529.582 82.582 
1700.00 308.375 626.195 404.411 -3052.048 377.033  -4116.579 -3421.927 -2473.646 76.006 
1760.00 Srl al) 636.938 412.155 -—3033.463 395.618 -4154.474 -3879.636 -2438.837 72.382 

84.393 148.532 

LIQ 1760.00 393.296 VEN SEZ 412.155 -—2884.931 544150 -4154.474 -3731.104  -2438.837 72.382 
1800.00 393.296 730.170 419.124 -—2869.199 559.882 -4183.505 -3724.634 -2409.540 69.923 
1900.00 393.296 751.434 436.060 -—2829.869 599.212  -4257.595 -3708.566 -2336.919 64.246 
2000.00 393.296 771.608 452.337 -—2790.540 638.541 -4333.756 -3692.655 -2265.139 59.159 

References 

Phase nl ss) Cy 

SOL Nb1 Kul 

LIQ Tk1 Kul 

Ca(OCI)Cl CALCIUM CHLORIDE HYPOCHLORITE 126.983 

Phase il Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 100.271 112.968 112.968 —746.400 0.000 —780.081 -—746.400 — 670.627 117.491 
300.00 100.374 113.589 112.970 —746.214 0.186 —780.291 -—746.351 — 670.157 116.685 
400.00 105.939 143.227 116.973 —735.899 10.501 —793.189 -743.563 —645.171 84.251 
500.00 111.504 167.464 124.717 —725.027 PU ee —808.759 -—740.484 — 620.924 64.867 

References 

Phase ais Cy 


SOL Nb1/e 


| 


] 
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215.770 CALCIUM DIIRON TETRAOXIDE CaFe204 

Phase T C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K ] THR it hod kJ / mol ==] [ - 

SOL 298.15 150.237 145.352 145.352 -1520.340 0.000 -1563.677 -—1520.340 -1412.731 247.505 
300.00 150.670 146.283 145.355 -1520.062 0.278  -1563.947 -1520.310 -1412.063 245.862 
400.00 168.380 192.272 151.505 -1504.033 16.307 -—1580.942 -1518.050 -1376.292 179.725 
500.00 180.397 231.197 163.651 -1486.567 33.773 -1602.166 -1515.099  -1341.186 140.113 
600.00 190.174 264.973 177.784 -1468.027 52.313 -—1627.011 -—1511.912 -1306.701 113.758 
700.00 198.894 294.953 192.420 -1448.567 71.773 -—1655.034 -1508.687 -1272.754 94.974 
800.00 207.049 322.049 206.957 -—1428.266 92.074 -—1685.905 -1506.334  -1239.172 80.910 
900.00 214.877 346.890 221.148 -1407.168 113.172 -1719.369 -—1503.581 -1205.950 69.992 
1000.00 222.501 369.925 234.883 -1385.298 135.042 -1755.223 -1502.071 -1172.977 61.270 
1100.00 229.992 391.484 248.150 -—1362.672 157.668 -1793.305 -1501.860 -1140.048 54.136 
1200.00 237.393 411.814 260.949 -—1339.302 181.038 -1833.479 -1507.501 -1106.634 48.171 
1300.00 244.729 431.106 273.302 -1315.196 205.144 -—1875.633 -1500.376 -1073.514 43.134 
1400.00 252.020 449.509 285.2386 -—1290.358 229.982 -1919.671 -1492.748 -1040.961 38.839 
1500.00 259.276 467.144 296.780 -1264.793 255.547 -—1965.509 -1484.616 -1008.972 35.136 

References 

Phase H/S Cy Remarks 

SOL Nb1 Ku1,e Tk1 DPT= 1493. (LIQ + Ca2Fe205) 

271.847 DICALCIUM DIIRON PENTAOXIDE Ca2Fe205 

Phase ll Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) ial kJ / mol ] [ - 

SOL 298.15 190.070 188.782 188.782 -—2139.279 0.000 -—2195.564 -—2139.279 -2001.686 350.687 
300.00 190.609 189.959 188.786 -—2138.927 0.352 -—2195.915 -—2139.249 -2000.833 348.376 
400.00 212.239 248.044 196.559  -2118.685 20.594 -2217.902 -—2136.835 -1955.021 255.300 
500.00 226.363 297.002 211.881 -2096.719 42.560 -—2245.220 -2133.607 -1909.932 199.529 
600.00 PY {exek8) 339.289 229.671  -—2073.508 65.771 -—2277.081 —2130.188 -1865.518 162.408 
700.00 247.308 376.652 248.050 -—2049.258 90.021 -—2312.914 -2126.866 -1821.672 135.935 
800.00 256.339 410.271 266.260 —2024.071 115.208 -2352.287 -2125.337 -1778.101 116.098 
900.00 264.939 440.963 983.991 -—1998.004 141.275 -2394.871 -2122.790 -1734.861 100.689 
1000.00 273.270 469.310 301.123 -—1971.092 168.187 -2440.402 -2121.852 -1691.828 88.372 
1100.00 281.425 495.739 317.627 -1943.356 195.923 -2488.669 -—2122.582 -1648.763 78.293 
1200.00 289.461 520.571 333.515 -1914.811 224.468 -2539.496 -2136.478 -1604.495 69.842 
1300.00 297.413 544.055 348.815 —1885.467 253.812 -2592.738 -—2128.835 -1560.469 62.700 
1400.00 305.304 566.385 363.564 -—1855.330 283.949 -2648.269 -2120.644 -1517.053 56.602 
1500.00 313.150 587.716 377.802 -1824.407 314.872 -2705.982 -2111.903 -1474.241 51.338 
1600.00 320.962 608.176 391.565 —-1792.701 346.578 -2765.783 -2102.612 -—1432.030 46.751 
1700.00 328.746 627.868 404.890 -1760.216 379.063 -2827.592 -2094.671 -1390.379 42.721 

References 

Phase ads C, Remarks 

SOL Nb1 Ku1,e Tk1 DPT= 1713. (LIQ + CaO) 


] 


] 
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CaOH{g] 


Phase Y 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase mas 


GAS Jal 


——— 


Jat 


CALCIUM MONOHYDROXIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) eal kJ / mol 
235.459 235.459 -—193.887 0.000  -264.089 
235.736 235.460 -193.804 0.083 -—264.525 
249.125 237.262 -189.142 4.745 -—288.792 
260.091 240.765  -184.224 9.663  -314.270 
269.329 244.776 -179.155 14.732 -340.753 
277.301 248.866 -173.982 19.905  -368.093 
284.316 252.868 -168.729 25.158 -396.181 
290.584 256.716 -163.406 30.481 — 424.932 
296.257 = 260.391 -—158.021 35.866  -454.278 
301.447 263.891 —152.576 41.311 —484 167 
306.236 267.223 -147.071 46.816 -—514.554 
310.687 270.397 -141.510 52.377 -545.403 
314.846 273.425 -135.897 57.990 -576.682 
318.752 276.318  -130.236 63.651 — 608.364 
322.433 279.086  -124.532 69.355  -640.425 
325.915 281.739 -118.788 75.099 -672.844 
329.219 284.286 -113.008 80.879 -705.602 
332.362 286.734 -107.194 86.693 -738.682 
335.360 289.091 -101.350 92.537 -772.069 
338.226 291.363 -95.476 98.411 —805.750 
340.971 293.556 -—89.575 104312  -839.710 
343.605 295.675 -—83.648 110.239 -873.940 
346.138 297.725 -77.697 116.190 -908.428 
348.577 299.711 -71.722 122165  -943.165 
350.929 301.636 —65.725 128.162 -978.141 
353.200 303.504 -—59.707 134.180  -1013.348 
Cosy qos.cie -53.667 140.220 -1048.778 
So S28 = SO ie -47.608 146.279 -1084.425 
359.584 308.798 -41.529 152.358 -1120.281 


AH; AG; 
-—193.887  -201.676 
-193.905 -201.724 
-194.755  -204.197 
-195.522  -206.469 
-196.355  -208.582 
-197.345  -210.544 
=199.278" —212:259 
-—200.617 -—213.806 
-—202.348 -215.182 
-204.473 -216.366 
~213.938 —2167722 
-214.658 -—216.925 
—215.362  -217.073 
—216.055 —-217.171 
—216.738  —217.223 
-217.416 -—217.232 
—371.393 —213.238 
—371.223  -204.457 
—371.056 -195.684 
—370.897 -—186.919 
-—370.748 -178.162 
— 370.611 — 169.411 
-—370.490 -160.666 
—370.387  —151.925 
-—370.304  -143.189 
-—370.244 -134.455 
= S10:209 ee —N25//22. 
=3/0:202, —116:991 
-—370.224 -108.259 
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74.093 CALCIUM HYDROXIDE Ca(OH)2 

Phase i C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] | A inl het kJ / mol ] [ - 

SOL 298.15 87.487 83.387 83.387 -—986.085 0.000 -1010.947 -986.085 -898.470 157.408 
300.00 87.781 83.929 83:389 —985.923 0.162 -1011.102 -986.077 -897.927 156.343 
400.00 98.408 110.840 86.986 —976.543 9.542 -1020.879 -985.149 -868.659 113.435 
500.00. 103.763 133.431 94.080 -966.410 19.675 -1033.125 -983.690 -839.700 87.723 
600.00 107.444 152.695 102.283  -955.838 30.247 -1047.455 -982.065 -811.053 70.608 
700.00 110.708 169.505 110.711 -944929 41.156 -1063.582 -980.415 -—782.682 58.404 

References 

Phase H/S C, Remarks 

SOL Nb1,Ja1 Jai,H2 Jal NDPT= 794.7 

266.566 CALCIUM HAFNIUM TRIOXIDE CaHfO3 

Phase Tl C, S —(G—H298)/T H H-H298 G AH; AGy log Ky 
[K] (eae) (KIO!) tel kJ / mol | [ - 

SOL 298.15 146.846 113.386 113.386 -1811.701 0.000 -1845.507 -1811.701 -1728.424 302.813 
300.00 146.602 114294 113.389 -—1811.430 0.271 -1845.718 -1811.606 -1727.908 300.856 
400.00 138.500 155.164 119.017 -1797.242 14459 -1859.308 -1807.062 -1700.723 222.092 
500.00 135.478 185.691 129.424 -1783.567 28.134 -1876.413 -1803.358 -1674.581 174.942 
600.00 134.456 210.281 140.915 -1770.082 41.619 -1896.250 -1800.236 -1649.127 143.569 
700.00 134.377 230.993 152.342 -1756.645 55.056 -1918.341 -1797.589 -1624.158 121.196 
800.00 134.802 248.960 163.321 -1743.190 68.511 -1942.358 -1796.099 -1599.447 104.433 
900.00 135.520 264.877 173.737 -1729.675 82.026 -1968.065 -1794.157 -1574.988 91.410 
1000.00 136.419 279.201 183.579 -1716.080 95.621 -1995.280 -1792.709 -1550.718 81.001 
1100.00 137.437 292.250 192.874 -1702.388 109.313 -2023.862 -1791.724 -1526.570 72.491 
1200.00 138.536 304.255 201.662 -1688.589 123.112 -2053.695 -1798.127 -1501.876 65.375 
1300.00 139.692 315.389 209.987 -1674.678 137.023 -2084.684 -1795.818 -1477.282 59.358 
1400.00 140.889 325.785 217.891 -1660.650 151.051 -2116.749 -1793.513 -1452.866 54.207 
4500.00 142.117 335.547 225.413 -1646.500 165.201 -2149.820 -1791.205 -1428.615 49.749 
1600.00 143.367 344.759 232.587 -1632.226 179.475 -2183.840 —1788.888 -1404.518 45.853 
1700.00 144.636 353.488 239.444 -1617.826 193.875 -2218.756 -1786.558 -1380.566 42.420 
1800.00 145.919 361.792 246.012 -1603.298 208.403 -2254.523 -1937.516 -1352.788 39.257 
1900.00 147.213 369.716 252.316 -1588.641 223.060 -2291.102 -1934.312 -1320.390 36.300 
2000.00 148.516 377.300 258.377 -1573.855 237.846 -2328.455 -1931.093 -1288.161 33.643 


References 
Phase nl AS Cy 


SOL Nb1/Tk1 e 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase nly Ss 


SOUL Kul 


79.583 
79.850 
89.483 
94.353 
97.349 
99.459 
101.097 
102.461 
103.654 
104.737 
105.743 
106.696 
107.611 
108.496 
109.360 
110.207 
111.0414 


K7 


S 


J/(K mol) 


66.316 

66.810 

91.283 
111.825 
129.311 
144.483 
157.875 
169.863 
180.722 
190.652 
199.809 
208.311 
216.252 
223.707 
230.737 
237.392 
243.715 


CALCIUM MAGNESIUM DIOXIDE 


AG; 


—(G-H298)/T H H—-H298 G AH; 
[ kJ / mol 
66.316 -1243.903 0.000 -1263.675 —1243.903 
66.318 -—1243.756 0.147  -1263.798 —1243.903 
69.589 -1235.226 8.677 -1271.739 —1243.469 
76.040 -1226.011 17.892 -1281.923 -—1242.676 
83.498 -1216.416 27.487 -1294.002 -1241.885 
91.151 -1206.570 37.333 -1307.708 -—1241.265 
98.671 -1196.539 47.364 -1322.839 -1241.635 
105.926 -1186.360 57.543  -1339.237 -1241.472 
112.872 -—1176.058 -67.850 —1356.7/5' —1250.717 
119.498 -1165.6383 78.270 -1375.350 —1251.366 
125.814 -1155.108 88.795 -1394.879 —1259.309 
131.836 -1144.486 99.417 -1415.290 -1258.462 
137.586 -1133.770 110.133 -1436.523 —1384.516 
143.081 -1122.965 120.938 -1458.525 —1382.359 
148.342 -1112.072 131.831  -1481.250 -—1380.141 
153.386 -1101.093 142.810 -1504.659 -1377.861 
158.230 -1090.031 153.872 -1528.717 —1528.826 


—1180.418 
—1180.024 
— 1158.778 
— 1137.695 
—1116.774 
=1095:975 
— 1075.156 
— 1054.361 
— 1032.801 
—1010.981 
— 988.470 
— 965.934 
— 939.837 
— 908.150 
— 876.608 
— 845.206 
— 809.977 


96.382 


log K; 
[ = 


206.804 
205.460 
151.321 
118.854 
97.224 
81.783 
70.200 
61.194 
53.948 
48.007 
43.027 
38.812 
35.066 
31.625 
28.618 
25.970 
23.505 


] 


156.466 


Phase 


SOL 


7; 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1763.00 


References 


Phase 


SOL 


H/S 


Nb1/Tk1 


aad 


Cy 


123.219 
123.733 
142.899 
153.490 
160.705 
166.326 
171.098 
175.376 
179.347 
183.118 
186.752 
190.290 
193.759 
197.176 
200.553 
203.900 
209.997) 


Cy 


$5 


MONTICELLITE 


S —(G-H298)/T H H—-H298 


G 


J/(K mol) i 


109.621 109.621 -—2263.080 0.000 
110.385 109.623 -2262.852 0.228 
148.934 114.749 -2249.406 13.674 
182.051 124.982 -2234.545 28.535 
210.706 136.935 -2218.817 44.263 
235.916 149.311 -2202.457 60.623 
258.444 161.569 =2185.580 ~ 77.500 
278.847 173.484 -2168.253 94.827 
297.532 184.967 - =2150.515 112.565 
314.804 195.995  -2132.390 130.690 
330.894 206.574 -2113.896 149.184 
345.983 216.723 -2095.043 168.037 
360.212 226.469 -2075.840 187.240 
373.697 235.839 -2056.293 206.787 
386.530 244.859 -2036.406 226.674 
398.789 253.556 -2016.183 246.897 
406.247 258.880  -2003.272 259.808 


Remarks 


Tk1 DPT= 1763. (LIQ + SOLIDS) 


kJ / mol 


—2295.763 
=2295,967 
—2308.980 
—2325.571 
— 2345.241 
— 2367.597 
—2392.335 
—2419.216 
—2448.047 
—2478.675 
—2510.969 
— 2544820 
—2580.137 
—2616.838 
—2654.855 
— 2694.125 
—2719.485 


321 


CaMgSi04 
AH; AG; log K; 
= [ — 

—2263.080  -2145.731 375.923 
—2263.090 -2145.003 373.478 
—2262.835 -—2105.642 274.969 
—2261.733 -—2066.461 215.882 
—2260.345 -—2027.535 176.513 
—2258.914 -1988.846 148.410 
—2258.283 -1950.268 127.339 
—2256.939 -—1911.850 110.961 
—2264.825 -1872.809 97.825 
—2263.934 -1833.651 87.073 
—2270.156 -1793.952 78.089 
—2267.403 -1754.378 70.492 
—2391.366 -1711.397 63.853 
—2386.934 -1662.981 57.910 
—2382.254 -1614.869 52.720 
—2427.506 -—1566.610 48.136 
—2577.755 -—1534.039 45.451 


] 


322 


CaMgSi206 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1665.00 


LIQ 1665.00 
1700.00 
1800.00 
1900.00 


References 


Phase aes 


SOL Nb1 
LIQ $5 


——— 


Cp 


156.133 
157.086 
193.560 
214.560 
228.935 
239.720 
248.180 
254.921 
260.262 
264.382 
267.392 
269.360 
270.330 
270.333 
269.392 
268.280 


355.556 
355.556 
355.556 
355.556 


S 


J/(K mol) 


142.930 
143.898 
194.665 
240.286 
280.745 
316.881 
349.465 
379.101 
406.247 
431.255 
454.396 
475.884 
495.887 
514.543 
531.965 
542.672 

77.147 
619.819 
627.215 
647.538 
666.762 


DIOPSIDE 
—(G-H298)/T H H-H298 G 

[ kJ / mol 
142.930 -3206.199 0.000 -—3248.813 
142.933 -—3205.909 0.290 -3249.079 
149.607 -3188.176 18.023 -3266.042 
163.272 -3167.692 38.507 -3287.835 
179.545 -3145.479 60.720 -3313.926 
196.630 -3122.023 84.176 -3343.840 
213.732 -3097.612 108.587 -3377.184 
230.485 -3072.444 133.755 -3413.635 
246.723 -3046.674 159.525 -3452.922 
262.377 -3020.432 185.767 -—3494.813 
277.426 -2993.835 212.364 -3539.111 
291.876 -2966.989 239.210 -3585.638 
305.742 -2939.996 266.203 -3634.238 
319.047 -2912.955 293.244 -3684.770 
331.816 -2885.961 320.238 -3737.105 
339.841 -2868.485 337.714 —-3772.034 

128.449 

339.841 -2740.036 466.163 -3772.034 
345.681 -2727.591 478.608 -3793.857 
361.892 -2692.0385 514.164 -3857.605 
377.436 -2656.480 549.719 -—3923.328 


AHy AG; 
—3206.199 -3032.005 
—3206.239 -3030.924 
-—3206.789 -2972.326 
-—3205.403 -2913.844 
—3203.066 -2855.741 
-—3200.243 -2798.072 
-3197.923 -2740.734 
-3194.705 -—2683.780 
-3200.630 -2626.417 
-—3197.786 -—2569.135 
—3202.153 -2511.485 
—3197.732 -2454.109 
—3320.303 -2393.444 
—3314.842 -2327.431 
-3309.588 -2261.776 
—3306.326 -2219.275 
SS TST = PACT KS: 
—3273.468 -—2198.280 
—3412.811 -2131.473 
—3398.078 -—2060.690 


216.550 


log Ky 
[ = 


531.195 
527.731 
388.146 
304.407 
248.614 
208.795 
178.952 
155.763 
137.190 
121.998 
109.322 
98.607 
89.300 
81.048 
73.839 
69.623 


69.623 
67.545 
61.854 
56.652 


] 


272.628 


Phase 


SOL 


7 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1727.00 


References 


Phase 


SOL 


Glee 


S5,Nb1 


= 


Cp 


212.011 
212.762 
240.835 
256.366 
266.961 
275.224 
282.245 
288.544 
294.395 
299.952 
305.310 
310.527 
315.642 
320.682 
325.664 
330.602 
331.929 


AKERMANITE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ia | kJ / mol 


209.200 209.200 -3877.191 0.000 -—3939.564 
210.514 209.204  -3876.798 0.393 -3939.952 
276.048 217.949 -3853.951 23.240 -3964.370 
331.591 235.272 -3829.031 48.160 -3994.827 
379.317 255.396 -3802.838 74.353 -4030.429 
421.111 276.146 -3775.715 101.476 -—4070.493 
458.331 296.635 -3747.834 129.357 -4114.499 
491.943 316.498 -3719.290 157.901 -4162.039 
522.650 335.600 -3690.140 187.051 -—4212.791 
550.972 353.908 -3660.421 216.770 -4266.490 
577.302 371.440 -3630.157 247.034 -4322.919 
601.947 388.233 -3599.364 277.827 —4381.894 
625.147 404.335 -3568.055 309.136 -—4443.260 
647.096 419.794 -3536.238 340.953 -4506.882 
667.952 434.657 -3503.920 373.271 -4572.643 
687.843 448.970 -3471.106 406.085 -—4640.440 
693.063 452.746 -3462.162 415.029 -—4659.083 


Remarks 


$5 MPT= 1727. 


323 


Ca2MgSi207 
AH; AG; log Ky 
=| [ = 

—3877.191 -3679.823 644.690 
-3877.202 -3678.599 640.501 
—~3876.699 -3612.424 471.734 
—3875.098 -3546.528 370.503 
—3873.220 -3480.990 303.047 
—3871.423 -3415.763 254.887 
—~3871.344 -3350.595 218.771 
~3869.923 -3285.593 190.691 
~3878.083 -3219.958 168.193 
~3877.813 -3154.163 149.779 
~3891.943 -3087.137 134.380 
—3888.296 -3020.216 121.354 
-—4011.285 -2949.959 110.064 
-~4005.798 -2874.340 100.093 
—3999.983 -2799.097 91.381 
—4094.194 -2723.334 83.678 
—4092.364 -2701.576 81.712 


] 


324 


Ca3MgSi208 MERWINITE 328.705 

Phase T Cy S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] [————— J / (K mol) Vat kJ / mol ‘ar 

SOL 298.15 252.256 253.098 253.098 -—4567.702 0.000 -4643.163 -4567.702 -4340.491 760.436 
300.00 253.182 254.662 253.103 -—4567.234 0.468 -4643.633 -—4567.713 -4339.081 755.501 
400.00 287.508 332.802 263.524 -4539.991 27.711 -4673.112 -4566.872 -4262.933 556.682 
500.00 306.101 399.124 284.190 -4510.235 57.467 -4709.797 -—4564.658 -4187.191 437.433 
600.00 318.503 456.090 308.205 -4478.971 88.731  -4752.625 -4562.147 -—4111.933 357.976 
700.00 327.981 505.925 332.965 -4446.630 121.072 -4800.778 -—4559.826 -—4037.086 301.251 
800.00 335.900 HoUZon 357.406 -4413.426 154.276 -4853.627 -—4560.134 -3962.270 258.710 
900.00 342.913 590.226 381.090 -4379.480 188.222 -4910.683 -4558.485 -3887.646 225.633 
1000.00 349.364 626.693 403.853 -4344.862 222.840 -4971.555 -—4566.792 -3812.395 199.139 
1100.00 355.447 660.279 425.658 -4309.619 258.083 -5035.926 -—4567.050 -3736.950 177.453 
1200.00 361.280 691.458 446.524 -4273.781 293.921 -5103.531 —4589.036 -3659.594 159.298 
1300.00 366.937 720.600 466.498 -4237.369 330.333 -5174.150 -—4584.490 -3582.322 143.939 
1400.00 372.465 747.996 485.636 -4200.398 367.304 -5247.593 -—4706.553 -3501.785 130.653 
1500.00 377.899 773.880 503.998 -4162.879 404.823 -5323.699 -4700.113 -3415.953 118.954 
1600.00 383.261 798.440 521.639 -4124.821 442.881 -5402.325 -—4693.319 -3330.562 108.732 
1700.00 388.567 821.835 538.615 -4086.229 481.473 -5483.348 -4786.527 -3244.713 99.698 
1800.00 393.830 844.194 554.975 -4047.109 520.593 -5566.657 -5238.486 -3142.354 91.189 
1848.00 396.343 854.591 562.623 -4028.145 539.557 -5607.429 —5233.302 -—3086.525 87.242 

References 

Phase Ges Ge Remarks 

SOL S5,Nb1 $5 $5 DPT= 1848. (LIQ + SOLIDS), L= 123.4 kJ 

Ca2Mg5Si8023*H20 TREMOLITE 812.366 

Phase T Gr S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] | aera I/A(KCCITION ol kJ / mol ] [ - ] 

SOL 298mI9 655.622 548.899 548.899 —12360.000 0.000 —12523.654—12360.000 -—11632.416 2037.951 
300.00 658.450 552.963 548.912 —12358.784 1.216 —12524.673-—12360.110 -—11627.901 2024.597 
400.00 767.325 758.983 576.262 —12286.912 73.088 —12590.505—-12361.681 -—11383.388  1486.518 
500.00 832.281 937.655 631.097 -—12206.721 153.279 —12675.548—-12358.082 -—11139.160 1163.700 
600.00 879.951  1093.782 695.475 —12121.016 238.984 —12777.285—12351.883 -—10895.925 948.575 
700.00 919.459 1232.467 762.464 —12030.998 329.002 —12893.725-12344.104 -—10653.863 795.001 
800.00 954.616  1357.575 829.159 —11937.267 422.733 —13023.327-12336.631 -—10412.815 679.887 
900.00 987.244 1471.915 894.313 -—11840.158 519.842 —13164.882—12326.493 -—10172.939 590.422 — 
1000.00 1018302 1577.550 957.420 -—11739.870 620.1380 —13317.420-12360.426 -—9930.440 518.713 | 
1100.00 1048.333 1676.020 1018321 -11636.532 723.468 —13480.153-12348.390 -—9688.013 460.045 | 


References 
Phase H/S Cy 


SOL Nb1 $5 


116.162 


Phase T 
[K] 


SOL=A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1398.00 


References 
Phase ml tS 


SOL-A No1 


[———— 


C, 


85.265 

85.670 
100.437 
108.081 
eZ 22 
116.438 
119.249 
121.650 
123.796 
125.776 
127.642 
129.429 
131.123 


WOLLASTONITE 


S  -(G-H298)/T H 


J /(K mol) ————-] [— 


81.919 

82.447 
109.388 
132.698 
152.859 
170.542 
186.279 
200.466 
213.396 
225.289 
236.314 
246.602 
256.070 


Remarks 


Tk1 


81.949 
81.920 
85.493 
92.661 
101.053 
109.743 
118.344 
126.694 
134.727 
142.426 
149.797 
156.852 
163.478 


— 1634.940 
— 1634.782 
— 1625.382 
—1614.922 
— 1603.857 
— 1592.381 
—1580.592 
— 1568.545 
ODOC A 
— 1543.791 
—1IpSIelAg 
= ikea tate oe, 
—1505.498 


20.018 
31.083 
42.559 
54.348 
66.395 
78.669 
91.149 
103.821 
116.675 
129.442 


G 
kJ / mol 


— 1659.364 
—1659.516 
— 1669.137 
—1681.271 
—1695.572 
—1711.760 
=1729.615 
—1748.964 
—1769.667 
—1791.609 
—1814.696 
— 1838.847 
— 1863.483 


AH; 


— 1634.940 
— 1634.947 
—1634.701 
—1633.801 
— 1632.710 
— 1631.631 
— 1631.398 
— 1630.491 
— 1629.963 
— 1629.639 
— 1636.646 
— 1634.837 
— 1632.979 


TPT= 1398. (WOL. — PSEUDOWOL.), L= 5.4 kJ 


AG; 


— 1549.656 
—1549.127 
— 1520.528 
—1492.082 
— 1463.840 
—1435.781 
—1407.779 
—1379.884 
—1352.073 
—1324.306 
—1295.932 
—1267.611 
— 1239.996 


325 


CaSiO3 


log Ks 
[ = 


271.493 
269.727 
198.561 
155.877 
127.439 
107.139 
91.919 
80.086 
70.625 
62.886 
56.410 
50.933 
46.331 


326 


CaSi03[B] 


Phase il) 


ASS Sic cour 


SOL-B 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1817.00 


LIQ 1817.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 


Phase Al fs 


SOL—-B Nb1 
LIQ Tk1 


Cp 


86.478 

86.836 

99.976 
106.943 
111.481 
114.871 
117.651 
120.074 
122.277 
124.336 
126.297 
128.188 
130.029 
131.833 
133.609 
135.363 
137.100 
137.394 


146.440 
146.440 
146.440 
146.440 
146.440 


S 


J/(K mol) 


87.362 

87.898 
114.915 
138.039 
157.962 
175.412 
190.937 
204.937 
217.704 
229.455 
240.359 
250.543 
260.110 
269.143 
277.708 
285.861 
293.647 
294.937 

30.856 
325.794 
332.335 
339.846 
346.991 
353.803 


PSEUDOWOLLASTONITE 


~(G-H298)/T 4 H-H298 G 

ie kJ / mol 

87.362 -1628.400 0.000 -1654.447 
87.364 -1628.240 0.160 -1654.609 
90.958 -1618.817 9.583 -1664.783 
98.122 -1608.442 19.958 -1677.461 
106.474 -1597.507 30.893 -1692.284 
115.102 -1586.183 42.217 -1708.971 
123.628 -1574.553 53.847 -1727.303 
131.898 -1562.665 65.735 -1747.108 
139.849 -1550.545 77.855 -1768.249 
147.468 -1538.214 90.186 -1790.615 
154.760 -1525.681 102.719 -1814.112 
161.740 -1512.957 115.443 -1838.663 
168.429 -1500.046 128.354 -1864.200 
174.845 -1486.952 141.448 -1890.667 
181.008 -1473.680 154.720 -1918.013 
186.938 -1460.231 168.169 -1946.195 
192.652 -1446.608 181.792 -1975.173 
193.603 -1444.275 184.125 -1980.176 

56.066 

193.603 -1388.209 240.191 -1980.176 
199.521 -1376.054 252.346 -2007.490 
206.351 -1361.410 266.990 -2041.103 
212.880 -1346.766 281.634 -2075.447 
219.132 -1332.122 296.278 -2110.490 


AH; AGy 
-1628.400 -1544.739 
-—1628.405 -1544.220 
-—1628.136 -1516.174 
—1627.321 -1488.272 
-—1626.361 -1460.552 
-1625.433 -1432.992 
-—1625.359 -1405.466 
-1624.611 -1378.027 
-1624.178 -1350.655 
-—1624.062 -1323.311 
-—1631.208 -1295.348 
-1629.529 -1267.427 
-—1627.750 -1239.639 
—1625.872 -1211.981 
-1623.895 -1184.453 
-—1671.996 -1156.604 
-—1822.899 -1122.391 
—1822.334 -1115.778 
-—1766.268 -1115.778 
—1762.761 -1086.143 
-1758.572 -—1050.640 
-1754.425 -1015.346 
=1750.321 — 980.248 


116.162 


log Ky 
[ = 


270.632 
268.873 
17,992 
155.479 
127.152 
106.931 
91.768 
79.979 
70.551 
62.839 
56.385 
50.926 
46.251 
42.205 
38.668 
35.538 
32.571 
32.076 


32.076 
29.860 
27.440 
20200 
23.274 


172.239 


Phase 


SOL-C 


SOL-A1 


SOL-A 


LIQ 


r 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1121.00 


1121.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1712.00 


1712.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2403.00 


2403.00 
2500.00 
2600.00 
2700.00 
2800.00 


References 


Phase 


SOL-C 
SOL-A1 
SOL-A 
LIQ 


Cp 


126.652 
127.016 
141.607 
151.130 
158.658 
165.243 
171.326 
177.118 
182.728 
188.219 
189.361 


184.043 
188.090 
193.213 
198.335 
203.457 
208.580 
213.702 
214.317 


205.016 
205.016 
205.016 
205.016 
205.016 
205.016 
205.016 
205.016 
205.016 


209.200 
209.200 
209.200 
209.200 
209.200 


J/(K mol) 


120.792 
IZIROvar 
160.310 
192.986 
221.225 
246.185 
268.652 
289.168 
308.120 
325.795 
329.365 
12.477 
341.842 
354.512 
369.769 
384.275 
398.134 
411.428 
424.227 
425.732 
8.287 
434.019 
444 296 
455.380 
465.896 
475.899 
485.436 
494.550 
503.275 
503.531 
29.600 
533.131 
541.410 
549.615 
557.510 


OLIVINE 
S  -(G-H298)/T H H-H298 G 

[ kJ / mol 
120.792 -2315.216 0.000 -—2351.230 
120.795 -2314.981 0.235 -—2351.454 
125.977 -2301.483 13.733 -2365.607 
136.197 -2286.822 28.394 -2383.314 
148.067 -2271.321 43.895 -—2404.056 
160.335 -2255.121 60.095 -2427.451 
172.493 -2238.289 76.927 -2453.211 
184.333 -2220.865 94.351 -2481.116 
195.776 -2202.872 112.344 -2510.992 
206.801 -2184.324 130.892 -2542.698 
209.064 -2180.359 134.857  -2549.577 

13.987 
209.064 -2166.372 148.844  -2549.577 
218.226 -2151.673 163.543 -2577.087 
229.301 -—2132.608 182.608 -—2613.307 
239.857 -2113.030 202.186 -—2651.015 
249.950 -2092.941 222.275 -2690.141 
259.630 -2072.339 242.877  -2730.623 
268.938 -2051.225 263.991  -2772.410 
270.0381 -—2048.657 266.559 -2777.510 

14.188 
270.0381 -2034.469 280.747 —-2777.510 
278.302 -—2016.427 298.789 -—2816.159 
287.3338 -—1995.925 319.291 -2861.148 
296.000 -1975.424 339.792  -2907.217 
304.331 -1954.922 360.294 -2954.310 
312.348 -1934.421 380.795 -3002.381 
320.073 -1913.919 401.297 -3051.384 
327.526 -—1893.417 421.799 -3101.278 
327.745 -1892.802 422.414 -3102.788 

71.128 
327.745 -1821.674 493.542 -3102.788 
335.876 -—1801.382 513.834 -3154.906 
343.940 -1780.462 534.754 -3209.460 
351.705 -1759.542 555.674 -3264.819 
359.192 -1738.622 576.594 -3320.952 


565.118 
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Ca2Si04 
AH; AG; log Ky 
[ = 

-—2315.216 -2198.590 385.184 
—2010.22 1) =2197-867 382.683 
—2314.936 -2158.766 281.906 
—2314.057 —-2119.818 221.456 
—2312.969 -2081.071 181.173 
—2311.860 -2042.510 152.414 
—2312.294 -2003.920 130.843 
—2311.184 -1965.445 114.071 
—2310.491 -1927.070 100.660 
—2310.210 -1888.745 89.689 
—2326.977 -1880.562 87.628 
—2312.990 -1880.562 87.628 
—2310.668 -1850.166 80.536 
—2307.368 —1811.922 72.804 
—2303.659 -1773.947 66.187 
—2299.534 -1736.252 60.462 
—2294.989 -1698.846 55.462 
—2340.200 -1661.290 51.045 
—2339.551 —1656.500 50.541 
—2325.363 -1656.500 50.541 
—2628.019 -1614.292 46.846 
—2621.890 -1558.141 42.836 
—2615.817 -1502.311 39.236 
—2609.804 -1446.784 35.987 
—2603.855 -—1391.542 33.039 
-—2597.973 -1336.569 30.354 
—2592.163 -—1281.850 27.899 
—2591.990 -1280.212 27.828 
—2520.862 —-1280.212 27.828 
—2514.894  -1230.251 25.705 
—2508.821 -1178.986 23.686 
—2502.831 -1127.952 21.822 
—2496.928 -1077.139 20.094 
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Ca2Si04([B] LARNITE 172.239 

Phase Hl) C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) 4 kJ / mol ] [ =<] 

SOL-B 298.15 128.779 127.742 127.742 -2304.823 0.000 -—2342.909 -—2304.823 -2190.269 383.726 
300.00 129.216 128.540 127.744 -2304.584 0.239 -2343.146 -—2304.824 -2189.558 381.236 
400.00 146.024 168.277 133.048 -2290.731 14.092 -2358.042 -—2304.184 -2151.202 280.918 
500.00 155.992 202.005 143.555 -2275.598 99.225 -—2376.601 —2302.834 -2113.105 220.755 
600.00 163.269 231.116 155.778 -—2259.620 45.203 —2398.290 -—2301.268 -2075.305 180.671 
700.00 169.274 256.746 168.407 -2242.986 61.837 —2422.708 -—2299.725 -2037./67 152.060 
800.00 174.602 279.703 180.909 -2225.788 79.035 -—2449.550 —2299.792 -2000.260 130.604 
900.00 179.536 300.556 193.062 -2208.078 96.745 —2478.579 —2298.397 -—1962.907 113.924 
970.00 182.839 314.126 201.313 -—2195.395 109.428 -2500.097 -2297.722 -1936.841 104.299 

References 

Phase H/S C, Remarks 

SOL-B Nb1 $5,e S5 TPT(B—C)= 970., L= 1.84 kJ 

Ca3Si0O5 TRICALCIUM SILICATE 228.317 

Phase LP Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I) tl kJ / mol ] [ - ] 

SOL 298.15 171.878 168.599 168.599 -—2929.202 0.000 -—2979.470 —2929.202 -2783.898 487.727 
300.00 A225 82 169.664 168.602 -2928.883 0.319 -—2979.783 -—2929.197 -2782.996 484.563 
400.00 196.783 223.045 175.715 -—2910.270 18.932 -—2999.488 -2927.857 -2734.416 357.078 
500.00 209.945 268.488 189.846 -2889.881 39.321 -3024.125 -2925.473 -2686.321 280.638 
600.00 218.742 307.586 206.288 -—2868.423 60.779 -—3052.975 —2922.865 -2638.736 229.722 
700.00 225.478 341.830 223.255 -—2846.200 83.002  -3085.481 -—2920.427 -—2591.578 193.386 
800.00 231.116 372.315 240.017 -2823.363 105.839 -3121.216 -—2920.566 -2544.472 166.137 
900.00 236.115 399.830 256.270 -—2799.998 129.204 -3159.845 -2918.688 -2497.583 144.956 
1000.00 240.718 424.949 271.900 -2776.153 153.049 -3201.102 -—2917.760 -2450.852 128.019 
1100.00 245.062 448.097 286.879 -—2751.863 177.339 -3244.769 -2917.788 -2404.168 114.164 
1200.00 249.229 469.600 301.221 -—2727.147 202.055 -3290.667 —2939.610 -—2355.590 102.536 
1300.00 253.272 489.709 314.954 -—2702.021 227.181 -3338.643 -—2934.970 -2307.108 92.701 
1400.00 QS Pe) 508.624 328.119 -—2676.495 252.707 -—3388.569 -—2930.048 -2258.994 84.284 
1500.00 261.110 526.503 340.754 -2650.578 278.624 -3440.333 -2924.845 -2211.241 77.002 
1600.00 264.946 543.478 352.898 -2624.275 304.927 -3493.839 -2919.362 -2163.845 70.642 
1700.00 268.742 559.654 364.588  -—2597.590 331.612 -3549.002 -2963.776 -2116.353 65.028 
1800.00 272.507 Sys 375.858 -—2570.528 358.674 -3605.746 -3417.421 -2054.792 59.629 

References 

Phase H/S Cp Remarks 

SOL Nb1 $5,e Tk1 DPT= 2343. (LIQ + CaO) 
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288.401 TRICALCIUM DISILICATE (RANKINITE) Ca3Si207 

Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] a (Kol) ‘| kJ / mol = ze [ - 

SOL 298.15 214.386 210.790 210.790 -—3961.001 0.000 -4023.848 -3961.001 -3761.500 658.999 
300.00 215.231 212.119 210.794 -3960.604 0.397 -4024.239 -3961.008 -3760.262 654.720 
400.00 246.887 278.910 219.686 -—3937.311 23.690 -4048.875 —3960.083 -3693.426 482.312 
500.00 264.538 336.047 237.391 -3911.673 49.328 -4079.697 -—3957.788 -3627.012 378.911 
600.00 276.675 385.405 258.041 -3884.583 76.418 -4115.826 -3955.084 -3561.108 310.022 
700.00 286.209 428.794 279.397 -3856.423 104.578 -4156.579 -3952.413 -3495.659 260.849 
800.00 294.356 467.555 300.5387 -3827.386 133.615 -4201.431 -—3952.197 -3430.304 223.976 
900.00 301.697 502.655 321.075 -3797.579 163.422 -4249.968 -3949.844 -3365.217 195.312 
1000.00 308.537 534.800 340.862 -3767.064 193.937 -4301.863 -3948.316 -3300.348 172.392 
1100.00 315.049 564.514 359.860 -3735.882 225.119 -4356.848 -3947.617 -3235.592 153.645 
1200.00 321.338 592.198 378.081 -3704.061 256.940 -4414.699 -3968.583 -—3169.014 137.944 
1300.00 327.471 618.162 395.561 -3671.620 289.381 -4475.230 -—3962.952 -—3102.609 124.664 
1400.00 333.490 642.651 412.348 -3638.571 322.430 -4538.282 -3956.904 -3036.653 113.299 
1500.00 339.424 665.862 428.478 -—3604.925 356.076 -4603.717 -3950.438 -—2971.143 103.464 
1600.00 345.294 687.955 444.010 -3570.688 390.3138 -4671.417 -3943.554 -—2906.079 94.874 
1700.00 Soille lh lS) 709.064 458.985 -—3535.867 425.134 -4741.276 -—4036.608 -2840.565 87.280 
1737.00 353.258 716.647 464.393 -3522.837 438.164 -4767.652 —4033.643 -2814.565 84.639 

References 

Phase nl fs Cy Remarks 

SOL Nb1 $5,e Tk1 DPT= 1737. (LIQ + Ca2Si04) 

212.277 CALCIUM 2—SILICATE 2—HYDRATE CaSi205*2H20 

Phase lj Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) IP iI kJ / mol ] [ - 

SOL 298.15 162.098 INAS 171.126 -—3138.000 0.000 -3189.021 -—3138.000 -2873.449 503.416 
300.00 162.841 VW72:131 171.129 -3137.699 0.301 -—3189.339 -3138.117 -—2871.807 500.026 
400.00 191.716 223.365 177.918 -3119.821 18.179 -3209.167 -3143.269 -2782.204 363.319 
500.00 209.284 268.154 191.588 -3099.717 38.283 -3233.794 -3146.967 -2691.488 281.178 
600.00 222.401 307.514 207.695 -3078.109 59.891 -3262.617 -3149.887 -—2600.109 226.360 
700.00 233.416 342.643 224.509 -3055.306 82.694  -3295.156 -3152.315 -2508.281 187.170 
800.00 243.311 374.467 241.295 -3031.462 106.538 -3331.036 -3155.115 -—2416.040 Sveou 
900.00 252.556 403.664 257.736 -—3006.665 131.335 -3369.962 -3156.779 -—2323.554 134.856 
1000.00 261.395 430.733 273.698 -2980.965 157.085 -3411.698 -3158.306 -—2230.891 116.530 

References 

Phase int fs Cy 

SOL M1,e M1 


] 
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Ca2Si308*2.5H20 2—CALCIUM 3-SILICATE 5/2—HYDRATE 337.446 
Phase iV G S  -(G-H298)/T H H-H298 G AH, Ne? log K; 
$= Kmel) it kJ / mol i (oe 


SOL 298.15 295.182 271.542 271.542 —4920.384 0.000 -5001.344 -4920.384 -4541.292 795.615 
300.00 296.478 273.372 271.547 —4919.837 0.547 -5001.848 -—4920.460 -4538.939 790.300 
400.00 347.361 366.367 283.882 -4887.390 32.994 -5033.937 -4922.392 -4411.370 576.066 
500.00 379.070 447.490 308.675 -4850.976 69.408 -5074.721 -4921.568 -4283.668 447.512 
600.00 403.233 518.813 337.874 -4811.820 108.564 -5123.108 -4919.168 -4156.293 361.837 
700.00 423.832 582.551 368.354 -4770.446 149.938 -5178.232 -4915.705 -4029.408 300.678 
800.00 442.533 640.382 398.798 -4727.116 193.268 -5239.422 -4912.885 -3902.895 254.833 
900.00 460.128 693.529 428.632 -4681.976 238.408 -5306.152 -4907.685 -3776.955 219.209 
1000.00 477.089 742.888 457.618 -4635.113 285.271 -5378.002 -—4902.103 -3651.614 190.741 


References 


Phase inl HS) Cy 


SOL M1,e M1 

Ca2Si04*7/6H20 CALCIUM ORTHOSILICATE 7/6—HYDRATE 193.137 

Phase HT) Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] |= HI (Kio) A kJ / mol ] [ - ] 


SOL 298.15 164.824 160.666 160.666  -2665.208 0.000  -2713.110 —2665.208 -2479.799 434.450 
300.00 165.426 161.687 160.669 -2664.903 0.305  -2713.409 -2665.235 -2478.648 431.571 
400.00 189.849 212.932 167.490 -2647.031 18.177 -2732.204 -—2665.672 -2416.337 315.541 
500.00 206.188 257.137 181.103 -2627.191 38.017 -2755.759 —2664.779 -2354.087 245.930 
600:00- 219.344 295.924 197.072 -2605.897 59.311 -2783.451 —2663127 —2292.094 199.544 
700.00 230.998 330.625 213.715 -2583.371 81.837 -2814.808 —2660.988 -2230.418 166.436 
800.00 241.851 362.185 230.330  -2559.724 105.484 -—2849.472 —2659.967 -—2168.892 141.614 
900.00 262.238 391.275 246.617 -2535.016 130.192 -2887.163 —2656.999 -2107.686 122.327 


References 
Phase inl HS Cy 


SOL Mi1,e M1 
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342.447 TRICALCIUM DISILICATE TRIHYDRATE Ca3Si207*3H20 
Phase T C S  -(G-H298)/T i H-H298 G AH; AG; log K; 
[K] [————— J/ (K mol) shat kJ / mol RR cst 


SOL 298.15 328.376 312.126 312.126 -4782.312 0.000 -4875.372 -4782.312 -4404.391 771.631 
300.00 329.574 314.161 312.133 —4781.703 0.609 -4875.952 -—4782.350 -4402.046 766.464 
400.00 378.281 416.259 325.723 -4746.098 36.214  -4912.601 -—4782.285 -4275.186 558.282 
500.00 410.961 504.352 352.846 -4706.559 75.753 -4958.735 -4779.446 -4148.697 433.411 
600.00 437.333 581.673 384.669 -4664.110 118.202 -5013.114 -4774.910 -4022.950 350.229 
700.00 460.726 650.871 417.839 -4619.190 163.122 -5074.800 —4769.173 -3898.062 290.877 
800.00 482.532 713.829 450.960 -4572.017 210.295 -5143.080 -4764.686 -3773.790 246.403 
900.00 503.414 771.876 483.433 -4522.714 259.598 -5217.402 -4756.869 -3650.394 211.863 


References 


Phase nl JERS Cy 


SOL M1,e M1 

431.585 4—CALCIUM 3-—SILICATE 3/2—HYDRATE Ca4Si3010*1.5H20 

Phase  T G; S  -(G-H298)/T H H-H298 G AH; AG, log K; 
Ki (————Ji (mol) ent kJ/mol i) ese 


SOL 298.15 353.810 330.327 330.327 -6020.776 0.000 -6119.263 -6020.776 -5642.891 988.611 
300.00 354.896 332.519 330.334 -6020.120 0.656 -—6119.876 -6020.811 -5640.546 982.106 
400.00 398.840 441.199 344.854 -5982.238 38.538 -6158.717 -6021.036 -5513.677 720.012 
500.00 428.057 533.494 373.587 -5940.822 79.954 -6207.569 -6019.203 -5387.019 562.778 
600.00 451.477. 613.665 407.063 -5896.814 123.962 -6265.014 -6016.318 -5260.841 457.997 
700.00 472.160 684.839 441.754 -5850.617 170.159 -6330.004 -6012.854 -5135.196 383.193 
800.00 491.385 749.154 476.222 -5802.430 218.346 -6401.753 -6011.976 -5009.708 327.100 
900.00 509.761 808.098 509.867 —5752.368 268.408 -6479.656 -6007.524 -4884.695 283.500 
1000.00 527.611 862.734 542.454 -5700.496 320.280 -6563.230 -6003.428 -4760.160 248.645 


References 
Phase Hn’ s Cp 


SOL M1,e M1 
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Ca5Si6017*3H20 5—CALCIUM 6—SILICATE 3—HYDRATE 694.939 

Phase i CG, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] (KR an) lh, al kJ / mol ] { = 

SIO} 298.15 595.804 513.168 513.168 -—9928.632 0.000 —10081.633 -—9928.632 -9257.685  1621.908 
300.00 597.587 516.859 513.179 -9927.528 1.104 -—10082.586 -9928.688 -9253.521 1611.181 
400.00 671.187 699.726 537.613 -9863.787 64.845 -—10143.677 -—9928.982 -9028.290 1178.974 
500.00 722.041 855.203 585.973 -—9794.017 134.615 -—10221.618 -9925.708 -8803.441 919.689 
600.00 763.943 990.639 642.368 -—9719.669 208.963 -—10314.053 -9920.294 -8579.467 746.909 
700.00 801.617 1111.269 700.889 -—9641.366 287.266 -—10419.255 -9913.376 -8356.524 623.571 
800.00 837.038  1220.641 759.125 -9559.420 369.212 -—10535.932 -9908.916 -8134.201 531.109 
900.00 871.149  1321.209 816.064 -9474.002 454.630 -—10663.090 -9899.199 -7912.942 459.255 

References 

Phase nl fs Cy 

SOL M1,e M1 

Ca5Si6017*5.5H20 5—CALCIUM 6—SILICATE 5.5—HYDRATE 739.977 

Phase Ti Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] | ? — JH iv) | kJ / mol [ - 

SOL 298.15 698.645 611.492 611.492 -—10686.773 0.000 —10869.089-—10686.773 -9871.280 1729.407 
300.00 700.109 615.818 611.505 -—10685.479 1.294 -—10870.224—10686.841 -9866.219 1717.861 
400.00 779.228 828.062 639.910 -—10611.512 75.261 -—10942.737-10687.888 -9592.378  1252.636 
500.00 858.348 1010.441 696.162 -—10529.634 157.139 -—11034.854-10683.636 -—9318.882 973.537 
600.00 937.467 1173.930 762.380 -—10439.843 246.930 -—11144.201-10674.050 -9046.743 787.589 
700.00 1016.586 1324.383 832.050 -—10342.140 344.633 -11269.208-10659.145 -8776.630 654.920 


References 
Phase ink ts Cy 


SO M1,e M1 


] 


] 
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830.053 5—CALCIUM 6—SILICATE 10.5—HYDRATE Ca5Si6017*10.5w 
Phase T C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K ] (SJ (K mol) ‘heat | kJ / mol =| [ - ] 


SOL 298.15 889.939 808.140 808.140 -—12179.624 0.000 —12420.571-12179.624 -—11075.039  1940.301 
300.00 892.029 813.651 808.157 —12177.976 1.648 —12422.071-12179.740 -11068.184 1927.142 
400.00 1004.997 1085.743 844.494 —12083.124 96.500 —12517.422—12181.860 -—10697.119 1396.900 
500.00 1117.965 1322.137 916.842 -—11976.976 202.648 -—12638.045-12175.599 —10326.484  1078.800 
600.00 1230.933 1535.952 1002.464 —11859.531 320.093 -—12781.103-—12160.903 -—9957.901 866.912 
700.00 1343.901 1734.184 1092.993 -—11730.790 448.834 -—12944.719-12137.785 -9592.445 715.797 


References 


Phase H/S Cy 


SOL M1,e M1 

714.985 6—CALCIUM 6—SILICATE HYDRATE Ca6Si6018*H20 

Phase TT Cy 5 —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] (ll (KO) halt kJ / mol | { - ] 


SOL 298.15 548.299 SOFONS 507.519 —10024.864 0.000 —10176.181—10024.864 -9448.390 1655.319 
300.00 549.866 510.916 507.530 —10023.848 1.016 -—10177.123—10024.921 -9444.812 1644.488 
400.00 614.467 678.719 529.971 -9965.365 59.499 -—10236.852-10025.750 -9251.211 1208.084 
500.00 659.022 820.834 574.295 -9901.595 123.269 —10312.011-10023.795 -9057.762 946.258 
600.00 695.685 944.306 625.894 -9833.816 191.048 -—10400.400-10020.370 -8864.859 771.755 
700.00 728.623 1054.054 679.361 -9762.579 262.285 -—10500.417-10016.081 -8672.603 647.158 
800.00 759.575 1153.385 732.501 -9688.157 336.707 —10610.865-10015.613 -8480.456 553.717 
900.00 789.373 1244579 784.399 -9610.702 414.162 -—10730.824—10009.678 -8288.922 481.077 


References 
Phase nl HS Cp 


SOL M1,e M1 
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CaTiO3 


Phase al 


BS Pe ae 


SOL=A. 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1530.00 


SOL-B 1530.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2233.00 


References 


Phase HLS 


SOL-A Nb1 
SOL-B Tk1 


Cp 


97.649 
98.046 
112.222 
119.089 
123.079 
WAS. 71 
127.619 
129.106 
130.332 
131.386 
132.325 
133.181 
133.979 
134.732 
134.951 


134.014 
134.014 
134.014 
134.014 
134.014 
134.014 
134.014 
134.014 
134.014 


Cp 


Ku1,e 
Ku1 


CALCIUM TITANIUM TRIOXIDE (PEROVSKITE) 


S  -(G-H298)/T H 


J/(K mol) 


93.638 
94.243 
124.671 
150.529 
172.622 
191.805 
208.722 
223.842 
237.510 
249.983 
261.456 
272.082 
281.981 
291.250 
293.921 
1.504 
295.425 
301.420 
309.544 
317.204 
324.450 
331.324 
337.863 
344.097 
346.092 


Remarks 


Tk1 


H-H298 G 
kJ / mol 


Pa 


93.638 -—1660.596 

93.640 -1660.415 

97.692 -1649.804 

105.744 -1638.204 
115.095 -1626.080 
124.714 -1613.632 
134.179 -1600.961 
143.316 -1588.122 
152.063- .=1579.149 
160.406 -1562.062 
168.355 -1548.875 
175.931 —1535.600 
183156 == 1522;241 
190.057 -—1508.805 
192.067 -1504.760 
2.301 

192.067 -1502.459 
196.721 -1493.078 
20321 oO 
209.248 -—1466.275 
215.123 -1452.874 
220.762 -1439.473 
226.184 -—1426.071 
231.403 -—1412.670 
233.083 -—1408.247 


MPT= 2233. 


0.000 -1688.514 

0.181 -—1688.688 
10.792 -=1699.673 
22.392 -1713.468 
34.516 —1729:663 
46.964 -1747.896 
59.635 -1767.939 
72.474 -1789.580 
85.447 -1812.659 
98.534 -—1837.043 
111.721 -1862.622 
124.996 -1889.306 
188355) 19/014 
151.791 -1945.681 
155.836 -1954.459 


158.137 -1954.459 
16MOlG 975.300 
180.919 -—2005.902 
194.321 -2037.243 
207.722 -2069.329 
PEN Nes ~ =ZNOZ N21 
234.525 —=2135.583 
247.926 -—2169.683 
2527349 S21 6.0/1 


AH; AG; 
-1660.596 -1575.247 
-1660.590 -1574.717 
-1659.599 -1546.213 
-—1657.981 -1518.047 
-1656.239 -1490.225 
-1654.612 -1462.687 
-1653.960 -1435.276 
-—1652.780 -1408.016 
-1652.078 -1380.862 
-1651.857 -—1353.755 
—1663.061 -1325.912 
-1661.075 -—1297.897 
—1659.114 -1270.034 
-1657.187 -1242.310 
-1656.616 -1234.018 
-1654.315 -1234.018 
-—1653.083 -1214.817 
—1651.426 -1187.476 
-—1803.199 -1156.266 
-—1800.956 -1120.387 
-1812.982 -1084.178 
-—1810.915 -1047.789 
-—1808.890 -1011.497 
—1808.232 -999.541 


135.956 


log Ky 
[ & 


Pies Qui 
274.183 
201.915 
158.589 
129.736 
109.147 
93.714 
Siew 
WEN, 
64.284 
STS 
52.150 
47.386 
43.261 
42.130 


42.130 
39.660 
36.487 
33.554 
30.802 
28.316 
26.062 
24.016 
23.381 


327.990 


Phase T 
[K] 


SOL =. 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase nl FS 


SOL Nb1 


Cp 


239.315 
240.136 
269.550 
284.018 
292.604 
298.412 
302.740 
306.207 
309.139 
Sit722 
314.068 
316.246 
318.302 
320.268 
322.166 
324.012 
325.816 


Nb1,e 


3—CALCIUM 2-TITANIUM 7—OXIDE 


S  -(G-+H298)/T 
= J /(K mol) 


234.701 
236.184 
309.869 
371.731 
424 331 
469.897 
510.039 
545.904 
578.321 
607.909 
635.134 
660.360 
683.872 
705.900 
726.631 
746.218 
764.789 


Remarks 


Tk1 


H H-H298 G 

I kJ / mol 
234.702 -3950.499 0.000 -4020.475 
234.706 -3950.056 0.443 -4020.911 
244.553 -3924.372 26127 -4048.320 
263.978 -3896.622 53.877 -4082.488 
286.432 -3867.760 82.739 -4122.358 
309.460 -3838.193 112.306 -4167.121 
332.073 -3808.126 142.373 -4216.157 
353.875 -3777.673 172.826 -4268.986 
374.724 -3746.902 203.597 -4325.223 
394.598 -3715.857 234.642 -4384.556 
413.523 -3684.566 265.933 -4446.727 
431.552 -3653.049 297.450 -4511.517 
448.745 -3621.321 329.178 -4578.742 
465.162 -3589.391 361.108 -4648.242 
480.862 -3557.269 393.230 -4719.878 
495.900 -3524.960 425.539 -4793.530 
510.327 -3492.468 458.031 -4869.088 


DPT= 2013. (LIQ + CaTiO3) 


335 


Ca3Ti207 
AH; AG; log K; 
[ me 

—3950.499  -3751.008 657.161 
-—3950.479 -3749.770 652.893 
—3948.096 -3683.169 480.973 
—3944.532 -3617.339 377.901 
—3940.872 -3552.248 309.251 
—3937.641 -3487.741 260.258 
—3937.320 -3423.378 223.524 
—3935.361 -—3359.266 194.967 
-—3934.747 -3295.301 172.129 
-—3935.485 -3231.332 153.443 
-—3966.405 -3165.149 IG7ene 
—3962.188 -3098.549 124.501 
-—3957.991 -3032.273 113.136 
—3953.828 -2966.296 103.296 
-—3949.715 -2900.595 94.695 
-—3945.669 -2835.149 87.114 
—4401.617 -2758.048 80.036 


] 


336 


Ca4Ti3010 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase Hes 


SOL Ku 


Cp 


337.809 
338.989 
8811195 
401.890 
414.118 
422.348 
428.448 
433.308 
437.400 
440.988 
444.235 
447.240 
450.070 
452.771 
455.373 
457.900 
460.367 


4—CALCIUM 3-—TITANIUM 10—OXIDE 


S 


J/(K mol) 


328.444 
330.537 
434.664 
522.178 
596.616 
661.106 
TASS, 
768.673 
814.543 
856.404 
894.916 
930.594 
963.842 
994.987 
1024.291 
1051.974 
1078.217 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
328.444 -5671.663 0.000 -5769.589 
328.450 -5671.037 0.626 -5770.198 
342.361 -5634.742 36.921 -5808.607 
369.821 -5595.485 76.178 -5856.574 
401.575 -5554.638 117.025 -5912.608 
434.147 -5512.792 158.871 -—5975.566 
466.139 -5470.239 201.424 -6044.574 
496.984 -5427.143 244520 -6118.949 
526.483 -5383.603 288.060 -6198.146 
554.601 -5339.680 331.983 -6281.724 
581.377 -5295.416 376.247 -6369.315 
606.884 -5250.841 420.822 -6460.613 
631.207 -5205.974 465.689 -—6555.353 
654.432 -5160.831 510.832 -6653.311 
676.641 -5115.423 556.240 -6754.289 
697.913 -5069.759 601.904  -6858.115 
718.318 -5023.845 647.818 -6964.636 


AH AG; 
-—5671.663 -—5386.854 
—5671.635 -—5385.087 
-5668.260 -5289.996 
-—5663.171 -5196.004 
-—5657.910 -5103.069 
-—5653.220 -5010.978 
-—5652.432 -4919.131 
—5649.488 -4827.664 
-—5648.376 -4736.427 
-—5649.103 -4645.212 
—5691.441  -4551.028 
-—5685.455 -—4456.236 
-—5679.518 -—4361.904 
-—5673.649 -—4267.994 
—5667.874 -4174.473 
-—5662.218 -—4081.309 
-6269.918 -3972.619 


463.946 


log Ky 
[ = 


943.754 
937.627 
690.803 
542.823 
444 262 
373.924 
321.186 
280.190 
247.406 
220.583 
198.101 
179.054 
162.745 
148.625 
136.283 
125.403 
115.282 


] 


196.040 


Phase 


SOL 


LIQ 


= 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1673.00 


1673.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL 
LIQ 


H/S 


Nb1,S5 
S5 


aes 


Cy 


138.945 
139.545 
161.449 
172.833 
180.075 
185.362 
189.608 
193.247 
196.510 
ISS)927/ 
202.377 
205.109 
207.755 
210.338 
212.873 
214.699 


279.491 
279.491 
279.491 
279.491 
279.491 


Cp 


S5 
$5 


SPHENE 


S —(G-H298)/T H H-H298 G 
J/(K mol) hb Il kJ / mol 


129.202 129.202 -2603.302 0.000 -2641.824 
130.063 129.205 -2603.044 0.258 -2642.063 
173.611 134.993 -2587.855 15.447 -2657.299 
210.973 146.550 -2571.090 32.212 -2676.577 
243.165 160.033 -2553.423 49.879 -2699.322 
271.339 173.963 -2535.139 68.163 -2725.076 
296.376 187.729 -2516.384 86.918 -2753.485 
318.923 201.074  -2497.238 106.064 -2784.269 
339.455 -213.901 -2477.747 125.555 -2817.203 
358.328 226.184 -2457.944 145.358 -—2852.104 
375.812 237.933 -2437.848 165.454 -—2888.822 
392.119 249.174  -2417.472 185.830 -2927.228 
407.417 259.936 -2396.829 206.473 -2967.212 
421.839 270.253 -2375.923 227.379 -3008.682 
435.495 280.158 -2354.763 248.539 -3051.555 
445.033 287.145 -2339.156 264.146 -3083.696 
74.026 123.846 
519.059 287.145 -2215.310 387.992 -3083.696 
523.534 290.864 -2207.764 395.538 -3097.771 
539.509 304.238 -2179.815 423.487 -3150.931 
554.620 317.022 -2151.866 451.436 -3205.644 
568.956 329.264 -2123.916 479.386 -3261.829 


337 


CaTiSiO5 

AH, AG; log Ky 
-—2603.302 -2461.780 431.294 
-—2603.311 -2460.902 428.481 
—2602.834 -2413.462 315.166 
-—2601.390 -2366.275 247.203 
-2599.641 -2319.414 201.923 
-2597.882 -2272.850 169.602 
-2596.990 -2226.438 145.372 
-2595.470 -2180.215 126.536 
-—2594.322 -2134140 111.476 
—2593.549 -—2088.162 99.159 
—2604.091 -—2041.503 88.864 
—2601.331 -1994.732 80.149 
—2598.482 -1948.177 72.687 
—2595.551 —1901.829 66.228 
—2592.547 -1855.678 60.582 
—2590.311 -—1822.109 56.890 
—2466.465 -—1822.109 56.890 
-—2514.068 -—1811.283 55.654 
—2657.728 -—1766.258 SileZ05 
-—2647.397 -1717.015 47.204 
-—2651.357 -1667.866 43.560 


338 


CaUO4 


Phase li 
[K] 


SOL-A 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1025.00 


SOL-B 1025.00 
1100.00 
1200.00 


References 


Phase Fiano 


SOL-A Nb1/e 
SOL-B Ku 


Cp 


130.449 
130.541 
135.520 
140.499 
145.478 
150.457 
155.436 
160.415 
165.394 
166.638 


166.960 
170.908 
176.172 


Cp 


Kul 
Kul 


CALCIUM URANATE 


S —(G—-H298)/T H H-H298 G 
J/(K mol) I kJ / mol 


143.093 143.093 -1997.417 0.000 -2040.080 
143.900 143.095 -1997.176 0.241 -2040.346 
182.136 148.275 -1983.873 13.544 -2056.727 
212.911 158.221 -1970.072 27.345 -2076.527 
238.967 169.560 -1955.773 41.644 -2099.153 
261.767 181.137 -1940.976 56.441 -2124.213 
282.183 192.513 -1925.681 71.736 -2151.427 
300.778 203.524 -1909.889 87.528 -2180.589 
317.937 214.118 -1893.599 103.818 -2211.535 
322.086 216.701 -1889.448 107.969 -2219.535 
0.898 0.920 
322.934 216.701 -1888.528 108.889 -2219.535 
334.862 224.354 -1875.858 121.559 -2244.206 
349.958 234.198 -1858.504 138.913 -2278.454 


Remarks 


Tk1 MPT= 2123. 


AH; AG; 
-—1997.417 -1890.407 
-1997.382 -1889.743 
-1995.464 -1854.150 
-1993.556 -1819.044 
-1991.769 -1784.312 
-—1990.182 -1749.865 
-1989.589 -1715.536 
-1988.467 -1681.352 
—1990.237 -1647.103 
-—1989.942 -1638.528 
-—1989.022 -1638.528 
-1992.620 -1612.685 
-—1997.848 -1577.604 


342.105 


log Ky 
[ = 


331.191 
329.033 
242.127 
190.034 
155.338 
130.577 
112.013 

97.583 

86.036 

83.500 


83.500 
76.580 
68.671 


] 


179.300 


Phase a 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2623.00 


References 
Phase nl LS 


SOL Nb1 


—— 


Cp 


96.573 

96.910 
109.134 
115.367 
119.242 
122.003 
124.171 
125.993 
127.602 
129.070 
130.444 
131.750 
133.007 
134.228 
135.422 
136.594 
137.750 
138.893 
140.026 
141.149 
142.266 
143.376 
144.482 
145.583 
146.681 
146.933 


Cy 


Nb1,e 


CALCIUM ZIRCONIUM TRIOXIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ih at kJ / mol 


100.081 100.081 -1766.903 0.000 -1796.742 
100.680 100.083 -1766.724 0:179 —1796,928 
130.463 104.061 -1756.342 10.561 -1808.527 
155.549 111.920 -1745.088 21.815 -—1822.863 
176.949 121.019 -1733.345 33.558 -1839.515 
195.548 130.367 -1721.276 45.627 -1858.160 
211.985 139.562 -1708.964 57.939 -1878.552 
226.718 148.441 -1696.454 70.449 -—1900.500 
240.078 156.947 -1683.773 83.130 -1923.850 
252.309 165.068 -1670.938 95.965 -1948.478 
263.599 172.815 -1657.962 108.941 -1974.281 
274.092 180.206 -1644.851 122.052 -2001.171 
283.902 187.267 -1631.613 135.290 -2029.076 
293.121 194.019 -1618.251 148.652 -2057.932 
301.822 200.488 -1604.769 162.134 -2087.683 
310.067 206.693 -1591.168 175.735 -2118.281 
317.907 212.656 -1577.450 189.453 -2149.683 
325.386 218.394 -1563.618 203.285 -2181.851 
332.539 223.923 -1549.672 217.231 -2214.749 
339.398 229.260 -1535.613 231.290 -2248.349 
345.990 234.417 -1521.442 245.461 -2282.620 
352.338 239.407 -1507.160 259.743 -2317.538 
358.464 244.241 -1492.767 274.136 -2353.080 
364.384 248.929 -1478.264 288.639 -2389.224 
370.115 253.480 -1463.651 303.252 -2425.951 
371.408 254.508 -1460.274 306.629 -2434.478 


Remarks 


Tk1 MPT= 2623. 


AH; AGy 
—1766.903 -—1681.057 
-—1766.899 -—1680.524 
—1766.108 -—1651.826 
-—1764.760 -—1623.406 
—1763.306 -1595.272 
—1761.951 -1567.376 
—1761.535 -1539.569 
-1760.552 -1511.887 
-1760.003 -1484.291 
-—1759.901 -1456.728 
-—1770.905 -1428.317 
-1768.967 -1399.847 
-1766.988 -1371.527 
-1764.980 -—1343.349 
-—1762.954  -1315.307 
-—1760.921 -—1287.391 
—1912.195 -—1255.631 
-1909.340 -1219.233 
—1906.516 -1182.985 
—1903.738 -1146.877 
—1922.341 —-1110.154 
—1920.109 -1073.287 
-1917.812 -1036.517 
-—1915.454 —999.845 
-—1913.036 -963.268 
-1912.472 -—954.869 


339 


CaZrO3 


log Ky 
[ = 


294.514 
292.605 
215.706 
169.596 
138.881 
116.959 
100.524 
87.748 
77.531 
69.174 
62.173 
56.247 
51.172 
46.780 
42.940 
39.557 
36.437 
33.519 
30.896 
28.527 
26.358 
24.375 
221099 
20.891 
19.352 
19.015 


] 


340 


Ca3P2 


Phase 


SOL 


1 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 


References 


Phase 


SOL 


H/S 


Nb1/Ku1 


—=—— 


Cp 


116.305 
116.357 
119.160 
121.964 
124.767 
127.570 
130.373 
133.177 
135.980 
138.783 


Cp 


e 


TRICALCIUM DIPHOSPHIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ite kJ / mol 


123.846 123.846 -506.264 0.000 -543.189 
124.566 123.849 -—506.049 0.215  -—543.419 
158.424 128.446 -494.273 11.991 — 557.642 
185.315 137.220  -482.217 24.047 —-574.874 
207.799 147.159 -469.880 36.384 -594.560 
227.243 157.242 -457.263 49.001 — 616.333 
244.460 167.088 -444.366 61.898  -639.934 
259.978 176.561 -431.189 75.075 -665.169 
274.154 185.621 -417.731 88.533 -691.885 
287.246 194.272  -403.993 102.271 -—719.963 


AH; AG 
-506.264 -481.649 
-—506.278  -481.496 
-—508.728 -472.734 
-510.016  -463.589 
—511.519 -454.167 
-513.367  -444.468 
-517.860  -434.201 
— 520.361 — 423.603 
-—523.820  -412.676 
—528.237 -401.356 


182.182 


log Ky 


254.099 


Phase 


SOL-C 


SOL-B 


SOL-A 


LIQ 


+ 
[K] 


298315 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1023.00 


1023.00 
1100.00 
1200.00 
1300.00 
1400.00 
1413.00 


1413.00 
1500.00 
1600.00 
1631.00 


1631.00 
1700.00 


References 


Phase 


SOL-—C 
SOL-B 
SOL-A 
LIQ 


als 


Tk1/Nb1 
Tk1 
Tk1 
Tk1 


\— 


Cp 


187.763 
188.523 
217.396 
234.078 
245.961 
255.577 
263.986 
271.693 
278.964 
280.592 


280.592 
285.950 
292.742 
299.397 
305.953 
306.800 


318.444 
318.444 
318.444 
318.444 


405.220 
405.220 


Cp 


Kul 
Kul 
Kul 
Kut 


S —(G-H298)/T 


J/(K mol) 


189.238 
190.402 
249.059 
299.492 
343.267 
381.924 
416.611 
448.154 
477.159 
483.521 
1.636 
485.158 
505.713 
530.887 
554.582 
577.010 
579.842 
4.797 
584.639 
603.666 
624.218 
630.329 
61.823 
692.152 
708.942 


Remarks 


CALCIUM PYROPHOSPHATE 


H H-H298 G AH; 
eel kJ / mol 
189.238 —3333.393 0.000 -3389.814 -—3333.393 
189.242 -3333.045 0.348 -3390.166 —3333.417 
197.048 -3312.587 20.806  -3412.210 —3335.009 
212.615 -—3289.955 43.4388 -3439.701 -—3333.735 
230.823 -3265.927 67.466 -3471.887 —3331.747 
249.701 -3240.837 92.556 -3508.184 —3329.446 
268.434 -3214.851 118.542 -3548.140 -3328.488 
286.676 -3188.063 145.330 -3591.402 -—3325.826 
304.293 -3160.527 172.866 -3637.686 -—3323.440 
308.252 -3154.092 179.301 -3648.734 -—3322.931 
1.674 
308.252 -3152.418 180.975 -3648.734 -—3321.257 
321.361 -3130.605 202.788 ~3686.890 —3319.659 
337.784 -3101.669 231.724 -3738.733 —3458.863 
353.558 -3072.061 261.332 -3793.018 —3451.369 
368.725 -—3041.793 291.600 -3849.607 -3443.331 
370.654 -3037.810 295.583 -3857.127 —3442.246 
6.778 
370.654 -—3031.032 302.361 -3857.127 —3435.468 
383.622 -3003.328 330.065 -3908.826 -—3427.200 
398.024 -—2971.483 361.910 -3970.232 -—3417.789 
402.382 -—2961.611 371.782 -3989.678 —3414.891 
100.834 
402.382 -—2860.777 472.616 -3989.678 -—3314.057 
414.486 -—2832.817 500.576 -4038.019 —3301.650 
Tetragonal 
monoclinic 


341 


Ca2P207 
AG; log Ky 
= [ as 

—3126.549 547.758 
-3125.265 544.157 
—3055.441 399.000 
—2985.675 311.911 
-2916.242 253.881 
—2847.170 212.458 
—2778.256 181.401 
-—2709.639 157.263 
-—2641.305 137.968 
—2625.621 134.065 
—2625.621 134.065 
=2573.822 122.197 
-—2502.144 108.916 
—2422.718 97.346 
— 2343.889 87.452 
— 2333.685 86.270 
— 2333.685 86.270 
—2266.097 78.912 
—2188.997 71.463 
—2165.217 69.344 
—2165.217 69.344 
—2116.874 65.044 


] 


342 


Ca3(PO4)2 


Phase 1 
[K] 


SOL-B 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1423.00 


SOL-A 1423.00 
1500.00 
1600.00 
1700.00 
1743.00 


SOL-1 1743.00 
1800.00 
1900.00 
2000.00 
2083.00 


LIQ 2083.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase Fe/zo 


SOL-B Nb1 
SOL-A Tk1 
SOL-1 u 


LIQ e 


Cp 


227.799 
228.073 
242.879 
257.684 
272.490 
287.295 
302.101 
316.906 
331.712 
346.517 
361.323 
376.128 
390.934 
394.339 


376.560 
376.560 
376.560 
376.560 
376.560 


376.560 
376.560 
376.560 
376.560 
376.560 


380.744 
380.744 
380.744 
380.744 
380.744 
380.744 


Cp 


Tk1,e 
e 
e 
e 


CALCIUM PHOSPHATE 


S —(G-H298)/T H H—-H298 G 
J/(K mol) LiL kJ / mol 


235.999 235.999 -4120.801 0.000 -4191.164 
237.408 236.003 -4120.379 0.422 -4191.602 
305.049 245.126 -4096.832 23.969 -4218.851 
360.836 262.841 -4071.804 48.997 -4252.222 
409.126 283.283 -4045.295 75.506 -4290.771 
452.242 304.392 -4017.306 103.495 -4333.875 
491.572 325.365 -3987.836 132.965 -4381.093 
528.009 345.881 -3956.886 163.915 -4432.094 
562.165 365.818 -3924.455 196.346 -4486.619 
594.474 385.149 -3890.543 230.258 -4544.465 
625.260 403.885 -3855.151 265.650 -4605.463 
654.766 422.057 -3818.279 302.522 -4669.475 
683.182 439.700 -3779.926 340.875 -4736.380 
689.580 443.687 -3770.895 349.906 -4752.167 
13.231 18.828 
702.811 443.687 -3752.067 368.734 -4752.167 
722.655 457.502 -3723.072 397.729 -4807.054 
746.958 474.842 -3685.416 435.385 -4880.548 
769.786 491.527 -3647.760 473.041 -4956.397 
779.193 498.508 -3631.568 489.233 -4989.701 
0.000 0.000 
779.193 498.508 -3631.568 489.233 -—4989.701 
791.310 507.589 -3610.104 510.697 -5034.462 
811.670 523.063 -3572.448 548.353 -5114.620 
830.985 537.980 -3534.792 586.009 -5196.761 
846.296 549.962 -3503.537 617.264 -5266.372 
80.346 167.360 
926.642 549.962 -3336.177 784.624 -5266.372 
929.737 553.024 -3329.705 791.096 -5282.152 
947.449 570.553 -3291.630 829.171 -5376.018 
964.374 587.311 -3253.556 867.245 -5471.615 
980.578 603.361 -3215.481 905.320 -—5568.869 
996.121 618.763 -3177.407 943.394 -—5667.709 


Remarks 

Tk1 hexagonal (WHITLOCKITE) 
Tk1 monoclinic 

Tk1 MPT= 2083. 


AH; AG; 
-—4120.801 -3884.966 
-4120.825 -3883.503 
-—4123.388 -3803.850 
-4123.940 -3723.889 
-4123.909 -3643.872 
-4123.403 -3563.900 
-4124.671 -3483.756 
-4123.021 -3403.741 
—4121.355 -3323.910 
-4119.635 -3244.248 
-—4265.814 -3160.718 
—4255.775 -3069.025 
— 4244387 -—2978.155 
—4241.576 -2957.375 
—4222.748 -—2957.375 
—4214.618 -2889.121 
-—4204.157 -—2801.096 
-—4193.803 -2713.723 
—4189.382 -—2676.341 
—4189.382 -2676.341 
—4643.461 -—2615.064 
—4630.781 -—2502.722 
—4618.214 -2391.044 
-—4607.872 -—2298.828 
—4440.512 —2298.828 
—4438.333 -2281.358 
—4425.588 -—2178.944 
—4412.969 -2077.107 
-—4400.484 -1975.816 
—4388.137 -—1875.043 


310.177 


log Ky 
[ ns 


680.630 
676.178 
496.732 
389.032 
S17.221 
265.942 
227.466 
197.548 
173.623 
154.056 
137.582 
123.315 
111.116 
108.558 


108.558 
100.608 
91.446 
83.383 
80.205 


80.205 
75.887 
68.805 
62.448 
57.647 


57.647 
56.746 
51.735 
47.173 
43.003 
39.177 


] 


247.278 CALCIUM LEAD CaPb 
Phase T C, S —(G-H298)/T H H-H298 G AH; AGy log K; 
= -d/ (Kimo) Eg kJ / mol es 
SOL 298.15 50.250 80.751 80.751 — 121.001 0.000 -—145.077 -121.001 -113.411 19.869 
300.00 50.292 81.062 80.752 — 120.908 0.093 —145.227 -121.004 - 113.364 19.738 
400.00 52.551 95.840 82.752 — 115.766 5.235 -154.102 -121.167 -—110.792 14.468 
500.00 54.810 107.809 86.602 — 110.398 10.603 -—164.302 -121.305 — 108.182 11.302 
600.00 57.070 118.002 91.006 — 104.804 16.197 -—175.605 -121.466 — 105.543 9.188 
700.00 59.329 126.969 95.515 —98.984 22.017 —187.862 -126.532 — 102.076 7.617 
800.00 61.588 135.038 99.960 —92.938 28.063 -—200.969 -127.545 —98.472 6.430 
900.00 63.848 142.423 104.273 — 86.666 34.335 -—214.847 -127.730 —94.828 5.504 
1000.00 66.107 149.267 108.434 —80.168 40.833 —229.4385 -128.071 —91.155 4.761 
1100.00 68.367 155.674 112.441 -—73.445 47.556 —244.686 -128.567 — 87.441 4.152 
1200.00 70.626 161.719 116.297 —66.495 54.506 -—260.558 -136.166 — 83.058 3.615 
1223.00 71.146 163.065 117.164 —64.865 56.136 — 264.293 -135.871 — 82.043 3.504 
References 
Phase nes Cy Remarks 
SOL Nb1/Ku1 e Hu1 DPT= 1223. (CaPb2 + LIQ) 
287.356 2—CALCIUM LEAD Ca2Pb 
Phase a) C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) eli kJ / mol ] {[ - 
SOL 298.15 68.987 105.437 105.437 —212.999 0.000 —244.435 -212.999 — 200.420 Soa 
300.00 69.028 105.864 105.438 — 212.871 0.128 —244.630 -213.015 — 200.342 34.883 
400.00 71.228 126.023 108.172 — 205.859 7.140 —256.268 -—213.881 -— 195.988 25.593 
500.00 73.429 142.154 113.407 — 198.626 14.373 -—269.702 -214.847 -— 191.406 19.996 
600.00 75.630 155.736 119.359 —191.173 21.826 —284.614 -216.008 — 186.612 16.246 
700.00 77.831 167.560 125.418 — 183.500 29.499 —300.791 -222.287 — 180.807 13.492 
800.00 80.032 178.096 oilkooo — 175.607 37.392 —318.083 -225.494 — 174.583 11.399 
900.00 82.232 187.650 137.088 — 167.493 45.506 —336.378 -227.309 — 168.117 9.757 
1000.00 84.433 196.427 142.589 — 159.160 53.839 —355.588 -—229.698 — 161.417 8.432 
1100.00 86.634 204.578 147.858 — 150.607 62.392 -—375.643 -232.662 — 154.450 7.334 
1200.00 88.835 PPP 152.906 —141.833 71.166 -—396.486 -—250.092 — 145.956 6.353 
1300.00 91.035 219.408 157.747 — 132.840 80.159 —418.070 -249.828 — 137.287 5.516 
1383.00 92.862 225.098 161.620 — 125.208 87.791 —436.519 -249.434 — 130.113 4.914 
References 
Phase Ia PS} Cy Remarks 
SOL Nb1/Ku1 e Hu1 MPT= 1383. 


344 


CaS 


Phase als 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2723.00 


LIQ 2723.00 
2800.00 
2900.00 
3000.00 


References 


Phase in fs 


SOL Jal 
LIQ Tk1 


Jat 


S 


J/(K mol) 


56.601 

56.895 

70.794 

81.922 

91.226 

99.231 
106.264 
112.542 
118.215 
123.395 
128.162 
132.580 
136.697 
140.552 
144.177 
147.604 
150.861 
153.965 
156.932 
159.772 
162.496 
165.116 
167.640 
170.077 
172.434 
174.717 
175.232 

24.585 
199.817 
201.574 
203.784 
205.920 


CALCIUM SULFIDE 


~(G—-H298)/T H H-H298 G 

jadi kJ / mol 
56.601  —-473.210 0.000 490.086 
56.602  —-473.122 0.088 490.191 
58.485  -468.287 4.923  -496.604 
62.096  -463.297 9.913  -504.258 
66.197 -458.193 15.017 -512.928 
70.357 -452.998 20.212  -522.460 
74.415  -447.731 25.479 -532.742 
78.309  -442.400 30.810  -543.688 
82.020 -437.015 36.195  -555.230 
85.550 -431.580 41.630 -567.315 
88.905  -426.101 47.109  -579.896 
92.096  -420.582 52.628  -592.935 
95.137 -415.026 58.184  -606.402 
98.037  -409.438 63.772 620.266 
100.809  -403.822 69.388  -634.504 
103.462  -398.168 75.042  -649.095 
106.005  -392.470 80.740  -664.019 
108.448  -386.727 86.483  -679.262 
110.799  -380.944 92.266  -694.808 
113.064 -375.123 98.087 -710.644 
115.249 -369.266 103.944  -726.758 
117.361  -363.373 109.837 -743.140 
119.403  -357.442 115.768  -759.778 
121.382  -351.472 121.738  -776.665 
123.300  -345.462 127.748  -793.791 
125.163  -339.413 133.797 -811.149 
125.583  -338.017 135.193  -815.174 

66.944 

125.583  -271.073 202137 -815.174 
127.649  -266.222 206.988  -830.628 
130.237 -259.922 213.288  -850.896 
132.724 253.622 219.588  -871.382 


AH; AGy 
-473.210  -468.178 
-— 473.211 — 468.147 
— 475.531 — 466.357 
-477.137 -463.901 
-478.467 -461.122 
-479.648  -458.138 
-481.782 -454.883 
-536.129 -450.277 
-—536.463 -440.724 
-537.167 -—431.119 
-545.193 -420.817 
-544.456  -410.482 
-—543.688  -—400.205 
—542.893 -389.984 
-542.073 -379.817 
—541.221 — 369.701 
—693.632 -355.674 
-691.857  -336.946 
-690.050 -318.314 
—688.217  -299.772 
—686.360 —281.318 
—684.482  —262.949 
-682.583 -244.662 
-—680.665 —226.454 
-678.729 -208.324 
=670.449 = 1907269 
-—676.328 -—186.126 
-—609.384 -186.126 
—607.712 —174.181 
-605.566 -—158.736 
— 603.451 — 143.364 


72.144 


Phase lg 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Al / 


GAS Jat 


[= 


Jat 


CALCIUM SULFIDE (GAS) 


S  ~(G-+H298)/T 


J/(K mol) 


232.589 
232.805 
242.974 
251.057 
257.749 
263.449 
268.414 
272.825 
276.810 
280.471 
283.883 
287.110 
290.203 
293.208 
296.151 
299.050 
301.914 
304.745 
307.5414 
310.295 
312.998 
315.643 
318.220 
320.722 
323.144 
325.481 
327.731 
329.893 
331.969 


H H-H298 G 

i il kJ / mol 
232.589 123.595 0.000 54.249 
232.590 123.659 0.064 53.818 
233.969 127.197 3.602 30.007 
236.606 130.820 7.225 5.292 
239.588 134.491 10.896 — 20.158 
242.600 138.189 14594 — 46.225 
245.523 141.908 18.313 -—72.823 
248.316 145.653 22.058 — 99.889 
250.969 149.436 25.841 — 127.374 
253.487 153.277 929.682 -155.241 
255.879 157.199 33.604  -183.460 
258.158 161.231 37.636 -212.011 
260.338 165.407 41.812  -240.878 
262.429 169.763 46.168 -—270.049 
264.445 174.325. 50.730 —299.517 
266.396 179:107 55.512 =329.277 
268.289 184.119 60.524  -359.326 
270.134 189:357 65.762 —389:659 
271.934 194.809 71.214 -420.274 
273.696 200.454 76.859  -451.166 
275.421 206.265 82.670 -482.331 
Til Ve 212214 88.019) 513.764 
278.772 218.269 94.674 -545.457 
280.400 224.399 100.804 -577.405 
281.998 230.575 106.980 -609.599 
283.565 236.768 113.173  -642.031 
285.103 242.955 119.360 -674.692 
286.610 249.117 125.522  -707.574 
288.088 255.239 131.644 -740.668 


AH AG; 
123.595 76.156 
123.570 75.862 
119.952 60.255 
116.980 45.649 
114.217 31.648 
111.539 18.097 
107.857 5.036 

51.924 — 6.479 

49.988 — 12.868 

47.690 — 19.045 

38.108 — 24.382 

37.357 — 29.558 

36.745 —34.681 

36.309 Sou 

36.073 — 44.829 

36.054 — 49.884 

—117.043 — 50.980 
=115.772 — 47.344 
—114.297 — 43.780 
— 112.639 — 40.294 
— 110.828 — 36.891 
— 108.895 —33.573 
— 106.872 —30.341 
— 104.794 SANs 
— 102.693 — 24.132 
=100:598 =2 1.150 

— 98.535 — 18.246 

— 96.527 — 15.414 

— 94.591 — 12.650 


346 


CaSO3 


Phase Y 


Seg aera coree 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 


References 
Phase mn AS 


SOL Tk1 


Cy 


eA 
91.801 
96.655 
101.508 
106.361 
Abate ali 
116.068 
120.922 
125.775 


Tk1,e 


CALCIUM SULFITE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) l[ kJ / mol 
101.378 101.378 -1159.386 0.000 -1189.612 
101.946 101.380 -1159.216 0.170 -1189.800 
129.020 105.0389 -1149.793 9.593 -1201.402 
151.109 112.108 -1139.885 19.501 -1215.440 
170.045 120.222 -1129.492 29.894 -1231.519 
186.806 128.559 -1118.613 40.773 -1249.377 
201.973 136.802 -1107.249 52137 -1268.827 
215.924 144.828 -1095.399 63.987 -1289.731 
228.916 152.594 -1083.065 76.321 -1311.980 


AH; AG; 
-1159.386 -1075.958 
-1159.387 -1075.440 
-1161.576 -—1047.370 
-1162.852 -1018.690 
-1163.632 -989.773 
—1164.011 -— 960.764 
-—1165.054 -931.617 
-1217.990 -901.275 
-1216.567 -866.161 


120.142 


log K; 
= 


188.503 
187.251 
136.772 
106.422 
86.167 
71.693 
60.828 
52.309 
45.244 


] 


136.142 


Phase if 
[K] 


SOL=2 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1635.00 


SOL-1 1635.00 
1700.00 
1733.00 


LIQ 1733.00 
1800.00 
1900.00 
2000.00 


References 


Phase Al Hs 


SOL-2 Nb1 
SOL-1 ry 
LIQ Tk1 


Cy 


99.648 

99.830 
109.704 
WIQay 
129.453 
139.327 
149.201 
159.076 
168.950 
178.824 
179.912 
WAS 
179.912 
TAS Sh 
WAZ 
WAZ 


179.912 
WARSI 
roo 12 


182.004 
182.004 
182.004 
182.004 


CALCIUM SULFATE 


Remarks 


Tk1 TPT= 1468. (SOL—2 — SOL-5) 


S —(G-H298)/T H H-H298 G 
See Ol) ipull kJ / mol 
106.692 106.692 -1434.108 0.000 -1465.918 
107.309 106.694 -1433.923 0.185 -1466.116 
137.381 110.728 -1423.447 10.661 -1478.399 
162.921 118.670 -1411.983 22.125 -—1493.443 
185.596 127.967 -1399.531 34.577 -1510.888 
206.293 137.698 -1386.092 48.016 -1530.497 
225.542 147.489 -1371.666 62.442 —1552.099 
243.685 157.178 -1356.252 77.856 -1575.568 
260.957 166.699 -1339.850 94.258 -1600.807 
277.522 176.026 -1322.462 111.646 -1627.736 
293.177 185.145 -1304.471 129.637 -1656.283 
307.577 194.017 -1286.479 147.629 -1686.330 
320.910 202.610 -1268.488 165.620 -1717.762 
333.323 210.916 -1250.497 183.611 -1750.481 
344.934 218.933 -1232.506 201.602 -1784.400 
348.827 221.672 -1226.209 207.899 -1796.541 
3.835 6.270 
352.662 221.672 -1219.939 214169 -1796.541 
359.676 226.815 -1208.245 225.863 -1819.694 
363.135 229.378 -1202.307 231.801 -1831.621 
15.934 27.614 
379.069 229.378 -1174.693 259.415 -1831.621 
385.973 235.079 -1162.499 271.609 -1857.251 
395.814 243.282 -1144.299 289.809 -1896.345 
405.149 251.144 -1126.098 308.010 -1936.397 


AH AG, 
—1434.108 -1321.682 
-1434.121 -1320.984 
-—1436.742  -1283.106 
-—1437.991 -1244.562 
—1438.293 -1205.829 
-—1437.739 -1167.120 
—1437.388 -—1128.438 
-—1488.463 -1088.764 
-—1484.704 -1044.550 
-—1480.473 -—1000.736 
—1483.084 -956.702 
—1477.041 —913.082 
-1471.065 -869.926 
-1465.148 —827.194 
—1459.288 -—784.855 
-1457.250 -770.124 
-—1450.980 -770.124 
-1447.212 -—743.130 
-1445.308 -—729.481 
-1417.694 -729.481 
-—1567.008 -—698.986 
-—1560.254 -650.947 
-1553.555 -603.263 
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CaSO4 


log Ky 
[ =~ 


231.553 
230.004 
167.556 
130.018 
104.977 
87.092 
73.679 
63.190 
54.562 
47.521 
41.644 
36.688 
32.457 
28.805 
25.623 
24.604 


24.604 
22.834 
21.987 


21.987 
20.284 
17.896 
15.756 


| 
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CaS0O3*0.5H20 CALCIUM SULFITE HEMIHYDRATE 129.150 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] | [——————J/(K mol) [ kJ / mol eee 

SOL 298.15 112.376 121.298 121.298  -1311.701 0.000 -1347.866 -1311.701 -1199.440 210.137 
300.00 112.466 121.994 121.300 -1311.493 0.208 -1348.091 -1311.704 -1198.743 208.720 
400.00 Wiss) 155.013 125.770 -—1300.004 11.697 -1362.009 -1314.023 -1160.983 151.609 
500.00 WW Ute 7S) 134.370 -1288.029 23.672 -—1378.886 -—1315.458 -1122.576 VIS 
600.00 127.026 204.417 144.197 -1275.569 36.132 -—1398.219 -—1316.426 -1083.899 94.362 
700.00 131.880 224.363 154.253 -1262.624 49.077 -1419.678 -—1317.021 -1045.095 77.986 
800.00 ISIS. 7/65) 242.290 164.155 -1249.193 62.508  —-1443.025 -1318.308 -1006.120 65.693 

References 

Phase Alt S Cp 

SOL Nb1 e 

CaS04*0.5H20 CALCIUM SULFATE HEMIHYDRATE 145.149 

Phase 1 Gs S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] dd / UM iil) [ kJ / mol [ - ] 

SOL-A 298.15 117.980 130.499 130.499 -1576.740 0.000 -1615.648 -1576.740 -1436.640 251.693 
300.00 118.282 131.230 130.501 -1576.521 0.219 -1615.890 -1576.759 -1435.770 249.990 
400.00 134.599 167.492 135.336 -1563.877 12.863 -1630.874 -1579.409 -1388.587 181.331 
500.00 150.917 199.280 145.003 -1549.602 27.138  -1649.242 -1580.072  -1340.801 140.073 
600.00 167.234 228.238 156.494 -1533.694 43.046 -1670.637 -1579.172 -1293.003 112.566 
700.00 183.552 255.242 168.692 -1516.155 60.585 -1694.824 -1576.801 -1245.478 92.939 
800.00 199.870 280.818 181.122 -1496.984 79.756 -1721.638 -—1574.016 -1198.282 78.240 

References 

Phase H/S Cp 


SOL-A Nb1 
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172.472 CALCIUM SULFATE DIHYDRATE (GYPSUM) CaS0O4*2H20 

Phase i Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] SS — IIS il) [ kJ / mol ] [ - 

SOL 298.15 186.018 194.100 194.100 -2022.629 0.000 -—2080.500 -—2022.629 -1797.174 314.857 
300.00 186.606 195.252 194.103 -2022.284 0.345 -2080.860 -2022.643 -1795.775 Sliziore 
400.00 218.405 253.291 201.803  -2002.034 20.595  -—2103.350 -2024.273 -1720.080 224.619 
500.00 250.203 305.442 217.391 -1978.603 44.026  -2131.324 -2022.460 -1644.207 171.769 
600.00 282.002 353.870 236.144 -1951.993 70.686 -—2164.315 -—2017.621 -1568.959 136.590 
700.00 313.800 399.729 256.263 -1922.203 100.426 -—2202.013 -—2009.846 -1494.758 111.540 
800.00 345.598 443.707 276.962 -—1889.233 133.396 -2244.199 -2000.194 -1421.762 92.832 

References 

Phase Mis C, 

SOL Nb1 e 

363.734 3-—CALCIUM 2—ANTIMONY Ca3Sb2 

Phase U Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) [ -kJ/ mol ] [ - 

SOL 298.15 113.813 157.318 157.318 —728.016 0.000 —774.920 -—728.016 -—710.726 124.516 
300.00 113.868 158.023 1S/s21 —727.805 0.211 —775.212 -—728.039 -—710.619 123.730 
400.00 116.817 191.184 161.822 -716.271 11.745 —792.745 —-729.355 —704.617 92.014 
500.00 119.767 217.568 170.420 -—704.442 23.574 —813.226 -730.844 -—698.265 72.947 
600.00 WZ TANTL 239.665 180.168 —692.318 35.698 —836.117 -732.651 —691.586 60.208 
700.00 125.666 258.803 190.064 — 679.899 48.117 —861.061 -734.949 — 684.569 51.083 
800.00 128.616 275.776 199.737 — 667.184 60.832 —887.806 -740.096 —676.905 44.197 
900.00 131.566 291.095 209.050 —654.175 73.841 —916.161 -743.519 —668.813 38.817 
1000.00 134.516 305.110 217.965 — 640.871 87.145 —945.981 -787.887 — 656.053 34.269 

References 

Phase int LS Cy Remarks 

SOL Nb1/Ku1 e Tk1 DPT= 1098. (LIQ + CaSb) 


] 


] 
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CaSe CALCIUM SELENIDE 119.038 
Phase T Cy S —(G—-H298)/T H H—-H298 G AH; AG; log Ky 
[K] (== /(K. mel) Ak kJ / mol ] [ - 
SOL 298.15 48.101 66.998 66.998 — 368.192 0.000 —388.168 -368.192 — 363.218 63.634 
300.00 48.116 67.296 66.999 — 368.103 0.089 —388.292 -368.197 — 363.188 63.237 
400.00 48.953 81.253 68.897 — 363.250 4.942 -—395.751 -368.585 — 361.466 47.203 
500.00 49.790 92.266 250M — 358.312 9.880 -—404.445 -375.152 — 359.531 37.560 
600.00 50.626 101.418 76.584 — 353.292 14.900 —414.142 -376.504 — 356.282 31.017 
700.00 51.463 109.285 80.706 —348.187 20.005 —424686 -377.980 — 352.797 26.326 
800.00 52.300 116.211 84.720 —342.999 25.193 -—435.968 -380.348 — 348.999 22.787 
900.00 SE SM/ 122.420 88.570 —337.727 30.465 -447.905 -382.062 — 344.981 20.022 
1000.00 53.974 128.061 92.241 —332.372 35.820 -—460.433 -384.105 — 340.754 17.799 
1100.00 54.810 133.245 95.736 -—326.932 41.260 —473.502 -439.788 — 331.353 toereo 
1200.00 55.647 138.050 99.065 -321.410 46.782 —487.070 -447.989 — 320.826 13.965 
1300.00 56.484 142.537 102.238 -315.803 52.389 —501.101 -447.367 — 310.253 12.466 
1400.00 57.321 146.754 105.269 —310.113 58.079 -—515.568 -446.650 — 299.732 11.183 
1500.00 58.158 150.737 108.168 -—304.339 63.853 —530.444 -445.836 — 289.266 10.073 
1600.00 58.994 154.517 110.948 — 298.481 69.711 -—545.709 -444.926 — 278.857 9.104 
1700.00 59.831 158.119 113.618 -—292.540 75.652 —561.342 -443.920 — 268.508 8.250 
1800.00 60.668 161.562 116.186 —286.515 81.677 -577.327 -596.121 — 254.257 7.378 
References 
Phase H/S Cy 
SOL Nb1,Mid e 
CaSi CALCIUM SILICON 68.163 
Phase ill Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] —=—— di (Ninel) Al kJ / mol ] [ - 
SOL 298.15 46.419 45.187 45.187 — 150.996 0.000 -164.469 -150.996 — 146.508 25.668 
300.00 46.442 45.474 45.188 — 150.910 0.086 —164.552 -150.994 — 146.480 25.504 
400.00 47.698 59.007 47.025 — 146.203 4.793 -—169.806 -150.984 — 144.981 18.933 
500.00 48.953 69.785 50.534 — 141.371 9.625 -176.263 -151.123 — 143.468 14.988 
600.00 50.208 78.821 54.516 — 136.413 14.583 —183.705 -151.400 — 141.913 WSs, 
700.00 51.463 86.655 58.559 — 131.329 19.667 —191.988 -151.832 — 140.300 10.469 
800.00 52.718 93.609 62.514 -126.120 24.876 —201.007 -153.173 — 138.522 9.045 
900.00 53.974 99.891 66.323 —120.785 30.211 —210.687 -—153.870 — 136.652 7.931 
1000.00 55.229 105.643 69.972 —-115.325 35.671 —220.968 -154.904 — 134.687 085 
1100.00 56.484 110.965 73.459 -—109.740 41.256 —231.801 -156.270 — 132.601 6.297 
1200.00 57.739 115.934 76.794 -—104.028 46.968 —243.149 -164.914 — 129.761 5.648 
1300.00 58.994 120.605 79.986 -98.192 52.804 —254.978 -164.748 — 126.838 5.096 
1400.00 60.250 125.023 83.047 -—92.230 58.766 -—267.262 -164.498 — 123.931 4.624 
1500.00 61.505 129.222 85.986 —86.142 64.854 -279.975 -164.164 — 121.044 4.215 
1518.00 61.731 129.957 86.503 —85.033 65.963 —282.308 -164.095 —120.527 4.147 
References 
Phase H/S C, Remarks 


SOL Nb1/e e Tk1 MPT= 1518. 


96.249 CALCIUM 2—SILICON CaSi2 
Phase i Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] = ———— Tiina) I} Ah kJ / mol ] [ - 
SOL 298.1 5 68.153 50.626 50.626 -— 150.996 0.000 —166.090 -150.996 — 142.518 24.969 
300.00 68.199 51.048 50.628 — 150.870 0.126 —166.184 -150.991 — 142.466 24.805 
400.00 70.710 71.012 53.333 — 143.924 7.072 —172.329 -150.865 — 139.650 18.236 
500.00 73.220 87.060 58.524 — 136.728 14.268 —180.258 -150.919 — 136.843 14.296 
600.00 75.730 100.631 64.439 -129.280 21.716 —189.659 -151.083 — 134.014 11.667 
700.00 78.241 112.494 70.473 —121.582 29.414 —200.327 -151.348 — 131.150 9.787 
800.00 80.751 123.105 76.400 -113.6382 37.364 —212.116  -152.457 — 128.148 8.367 
900.00 83.262 132.761 82.134 -105.432 45.564 —224.917 -—152.850 — 125.089 7.260 
1000.00 85.772 141.664 87.647 — 96.980 54.016 —238.643 -153.501 —121.972 6.371 
1100.00 88.282 149.956 92.939 -88.277 62.719 —253.229 -154.406 —118.777 5.640 
1200.00 90.793 Se 74'S 98.018 -79.323 71.673 —268.618 -162.506 — 114.873 5.000 
1263.00 92.374 162.431 Ode 15 -73.554 77.442 —278.704 -162.026 — 112.384 4.648 
References 
Phase H/S Cy Remarks 
SOL Nb1/e e Tk1 MPT= 1263. 
108.242 2—CALCIUM SILICON Ca2Si 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) Wt kJ / mol ] [ - 
SOL 298.15 72.726 81.170 81.170 — 208.999 0.000 —233.200 -208.999 — 202.889 35.545 
300.00 72.760 81.620 81.171 — 208.864 0.135 — 233.350 -208.995 — 202.851 35.320 
400.00 74.559 102.798 84.046 — 201.498 7.501 —242.618 -208.900 — 200.823 26.225 
500.00 76.358 119.628 89.536 — 193.953 15.046 —253.767 -—209.020 -— 198.795 20.768 
600.00 Akay 133.709 95.755 —186.227 22.772 —266.452 -209.387 — 196.720 17.126 
700.00 79.956 145.892 102.067 -— 178.321 30.678 —280.446  -210.063 — 194.560 14.518 
800.00 B1e755 156.686 108.232 -170.236 38.763 —295.585 -212.569 — 192.096 12.543 
900.00 83.554 166.419 114.165 -—161.970 47.029 —311.748  -213.807 — 189.470 10.997 
1000.00 85.354 175.316 119.842 —153.525 55.474 —328.841 -215.739 — 186.669 9.751 
1100.00 87.153 183.535 125.263 —144.899 64.100 —346.788 -218.362 — 183.641 8.720 
1183.00 88.646 189.929 129.578 —137.604 71.395 —362.290 -235.619 -179.911 7.944 
References 
Phase H/S C, Remarks 
SOL Nb1/e e Tk1 DPT= 1183. (LIQ + CaSi) 


CaSn CALCIUM TIN 158.788 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) iL A kJ / mol [ = 

SOL 298.15 48.129 70.710 70.710 — 159.000 0.000 —180.082 -—159.000 — 152.468 26.712 
300.00 48.158 71.007 TAOTAN — 158.911 0.089 —180.213 -159.008 — 152.428 26.540 
400.00 49.706 85.074 72.618 — 154.018 4.982 —188.047 -159.482 — 150.166 19.610 
500.00 51.254 96.331 76.271 — 148.970 10.030 —197.135 -160.100 — 147.769 15.437 
600.00 52.802 105.813 80.425 — 143.767 15.233 —207.255 -167.711 — 143.926 12.530 
700.00 54.350 114.069 84.653 — 138.409 20.591 —218.257 -168.280 — 139.917 10.441 
800.00 55.898 121.427 88.798 — 132.897 26.103 —230.039 -169.654 — 135.731 8.862 
900.00 57.446 128.100 92.800 — 127.230 Siler (AB, —242.520 -170.303 — 131.455 7.629 
1000.00 58.994 134.233 96.641 — 121.408 37.592 —255.641 -171.210 — 127.092 6.639 
1100.00 60.542 139.929 100.320 — 115.431 43.569 —269.352 -172.375 — 122.626 5.823 
1200.00 62.091 145.263 103.845 — 109.299 49.701 —283.614 -180.744 — 117.426 SEL 
1260.00 63.019 148.315 105.891 — 105.546 53.454 —292.422 -180.455 — 114.267 4.737 

References 

Phase H/S Cy Remarks 

SOL Nb1/Ku1 e Hut MPT(approx.)= DPT= 1260. (LIQ + Ca2Sn) 

Ca2Sn 2—CALCIUM TIN 198.866 

Phase ili Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (IK to) I) h kJ / mol ] [ - 

SOL 298.15 71.596 100.416 100.416 -—313.997 0.000 —343.936 -313.997 — 303.972 531255 
300.00 71.630 100.859 100.417 —313.865 0.132 —344.122 -314.008 — 303.910 52.915 
400.00 73.471 121.718 103.249 — 306.609 7.388 —355.297 -314.695 — 300.446 39.234 
500.00 UE 138.310 108.657 — 299.170 14.827 —368.325 -315.615 — 296.783 31.005 
600.00 HN OS) 152.204 114.787 — 291.547 22.450 —382.869 -323.664 — 291.600 25.386 
700.00 78.994 164.235 121.011 — 283.740 30.257 —398.704 -324.849 — 286.166 21.354 
800.00 80.835 174.904 127.093 — 275.748 38.249 —415.671 -327.786 — 280.361 18.306 
900.00 82.676 184.531 132.948 — 267.573 46.424 — 433.651 -329.398 — 274.343 15.922 
1000.00 84.517 IGE 138.553 — 259.213 54.784 -—452.550 -331.651 — 268.111 14.005 
1100.00 86.358 201.479 143.908 — 250.669 63.328 -—472.296 -334.546 — 261.622 12.423 
1200.00 88.199 209.072 149.025 — 241.942 72.055 —492.828 -351.974 — 253.608 11.039 
1300.00 90.040 216.204 153.921 — 233.030 80.967 —514.095 -351.765 — 245.419 9.861 
1395.00 91.789 222.615 158.383 — 224.393 89.604 —534.941 -351.396 — 237.659 8.899 

References 

Phase nds C, Remarks 

SOL Nb1/Ku1 e Hu1 MPT= 1395. 


167.678 CALCIUM TELLURIDE CaTe 

Phase ily Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] eee (Kimol) Il kJ / mol ] [ - 

SOL 298.1 5 41.611 76.567 76.567 — 292.880 0.000 -—315.709 -—292.880 — 288.601 50.562 
300.00 41.631 76.825 76.568 — 292.803 0.077 -—315.850 -292.897 — 288.575 50.245 
400.00 42.677 88.944 78.213 — 288.588 4.292 —324.165 -—293.942 — 286.982 37.476 
500.00 43.723 98.580 81.355 — 284.268 8.612 —333.558 -—295.221 — 285.099 29.784 
600.00 44.769 106.644 84.916 — 279.843 13.037 —343.829 -296.782 — 282.934 24.632 
700.00 45.815 113.624 88.529 —275.314 17.566 —354.850 -298.667 — 280.481 20.930 
800.00 46.861 119.810 92.060 — 270.680 22.200 —366.528 -319.266 — 275.763 18.005 
900.00 47.907 125.389 95.458 — 265.942 26.938 —378.792 -321.764 —270.179 15.681 
1000.00 48.953 130.491 98.710 — 261.099 31.781 —391.590 -324.570 — 264.299 13.806 
1100.00 49.999 135.206 101.816 — 256.151 36.729 -—404.877 -327.685 — 258.124 12.257 
1200.00 51.045 139.601 104.783 -251.099 41.781 —418.620 -338.054 —251.035 10.927 
1300.00 52.091 143.728 107.622 — 245.942 46.938 — 432.789 -339.592 — 243.721 9.793 
1400.00 SG 147.627 110.342 — 240.681 52.199 —447.358 -387.464 — 233.800 8.723 
1500.00 54.183 151.328 112.952 — 235.315 57.565 —462.307 -387.219 — 222.832 7.760 

References 

Phase ads Cy 

SOL Tk1 e 

237.957 CALCIUM METAVANADATE Ca(VO3)2 

Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Ihe kJ / mol ] [ities 

SOL 298.15 170.755 179.100 179.100 -—2329.270 0.000 -—2382.669 -—2329.270 -—2169.585 380.102 
300.00 170.975 180.157 179.104 -2328.954 0.316 -—2383.001 -—2329.256 -2168.595 377.586 
400.00 182.891 230.976 185.952  -2311.261 18.009 -2403.651 -—2328.183  -2115.185 276.215 
500.00 194.807 273.067 199.278 -2292.376 36.894  -—2428.909 -—2326.491 -2062.119 215.428 
600.00 206.723 309.637 214.686  -—2272.299 56.971 -—2458.082 -—2324.195 -2009.450 174.938 
700.00 218.639 342.399 230.629  -2251.031 78.239 -—2490.710 —2321.309 -1957.213 146.049 
800.00 230.555 OZone 246.499 -—2228.571 100.699 -2526.469 -—2318.569 -—1905.338 124.406 
900.00 242.471 400.215 262.049 -2204.920 124.350 -2565.114 -2314.414 -1853.929 107.599 
1000.00 254.387 426.379 277.186 —2180.077 149.193 -2606.456 -—2309.838 -1803.005 94.179 
1053.00 260.703 439.678 985.032 -—2166.427 162.8438 -2629.408 -—2307.238 -1776.210 88.110 

References 

Phase Hives Cy Remarks 

SOL Nb1 e Tk1 DPT= 1053. (LIQ + Ca2V207) 


] 


354 


Ca2V207 CALCIUM PYROVANADATE 294.035 
Phase al C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] eee er ATnol) laa kJ / mol ] oS 
SOL 298.15 213.897 220.497 220.497 -3083.357 0.000 -3149.098 -—3083.357 -2893.083 506.856 
300.00 214.120 221.821 220.501 -3082.961 0.396 -—3149.507 -—3083.337 -2891.902 503.525 
400.00 226.221 285.076 229.044 -3060.944 22.413 -—3174.975 -3082.000 -2828.278 369.335 
500.00 238.321 336.856 245.576 -3037.717 45.640 -—3206.145 -—3080.189 -2765.047 288.863 
600.00 250.421 381.376 264.581 -—3013.280 70.077 -—3242.106 -—3077.971 -2702.221 235.249 
700.00 262.521 420.888 284.139 -2987.633 95.724 -—3282.254 -—3075.399 -2639.795 196.984 
800.00 274.621 456.732 303.506 -—2960.776 122.581 -3326.162 -3073.972 -2577.577 168.299 
900.00 286.721 489.777 322.390 -2932.709 150.648 -3373.508 -3070.574 -2515.732 146.009 
1000.00 298.821 520.612 340.686 -—2903.432 179.925 -3424.043 -3067.179 -2454.265 128.198 
1100.00 310.921 549.660 358.376 —2872.944 210.413 -3477.571 -3063.770 -2393.138 113.641 
1200.00 323.022 577.233 375.474 -2841.247 242.110 -3533.926 -3074.228 -2331.090 101.470 
1285.00 333.307 599.687 389.568 -—2813.353 270.004 -3583.951 -3067.606 -2278.677 92.627 
References 
Phase H/S Cy Remarks 
SOL Nb1 e Tk1 TPT= 1248. / DPT= 1285. (LIQ + Ca3(VO4)2 ) 
Ca3(VO4)2 CALCIUM ORTHOVANADATE 350.112 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) | I kJ / mol ] [ - 
SOL 298.15 257.028 274.901 274.901 -3777.939 0.000 -3859.901 -3777.939 -3560.953 623.864 
300.00 257.216 276.492 274.906 -3777.463 0.476 -—3860.411 -3777.913 -3559.607 619.783 
400.00 267.349 351.876 285.116 -3751.235 26.704 -3891.986 -3776.425 -3487.057 455.363 
500.00 277.483 412.622 304.731 -3723.993 53.946 -3930.304 -3774.822 -3414.900 356.752 
600.00 287.617 464.109 327.108 -3695.739 82.200 -3974.204 -3773.224 -3343.066 291.040 
700.00 297.750 509.206 349.965 -3666.470 111.469 -4022.914 -3771.724 -3271.494 244.122 
800.00 307.884 549.627 372.488 -3636.188 141.751  -4075.890 -3772.583 -3199.852 208.929 
900.00 318.017 586.475 394.202 -3604.893 173.046 -4132.721 -3771.131 -3128.354 181.565 
1000.00 328.151 620.506 415.152 -3572.585 205.354 -4193.091 -3770.319 -3056.984 159.680 
1100.00 338.285 652.257 435.279 -3539.263 238.676 -4256.746 -3770.127 -—2985.665 141.777 
1200.00 348.418 682.127 454.617 -3504.928 273.011 -4323.480 -3791.377 -2912.488 126.777 
1300.00 358.552 710.415 473.215 -3469.579 308.360 -4393.119 —3785.801 -—2839.469 114.091 
1400.00 368.686 737.358 491.128 -3433.218 344.721 -4465.518 -3779.579 -2766.903 103.234 
1500.00 378.819 763.140 508.409 -3395.842 382.097 -4540.552 -3772.716 -2694.805 93.841 
1600.00 388.953 787.912 525.108 -3357.454 420.485 -4618.112 -3765.221 -2623.185 85.638 
1663.00 395.337 803.055 535.352 -3332.749 445.190 -4668.230 -3760.179 -2578.314 80.985 
References 
Phase ll WS Cy Remarks 


SOL Nb1 


Tk1 DPT= 1663. (LIQ + CaO) 


] 


] 
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287.926 CALCIUM TUNGSTATE CaWO04 

Phase Tt Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] | LI tl) | Mh kJ / mol [ - 

SOL 298.15 124.440 126.399 126.399 -1645.149 0.000 -1682.835 -1645.149 -1538.418 269.524 
300.00 124.524 127.169 126.401 -1644.919 0.230 -1683.069 -1645.119 -1537.756 267.747 
400.00 129.102 163.619 131.340 -1632.237 12.912 -1697.685 -1643.420 -1502.220 196.170 
500.00 133.679 192.919 140.818 -1619.098 26.051 -1715.558 -1641.606  -1467.128 153.270 
600.00 138.256 217.696 151.617 -1605.502 39.647 -—1736.119 -—1639.745  -1432.407 124.702 
700.00 142.833 239.352 162.6385 -1591.447 53.702 -1758.994 -1637.867 -1397.999 104.320 
800.00 147.411 258.723 173.456 -1576.935 68.214 -1783.914 -1636.715  -1363.770 89.045 
900.00 151.988 276.350 183.924 -1561.965 83.184 -1810.680 -1634.716  -1329.773 77.178 
1000.00 156.565 292.601 193.989 -1546.537 98.612 -1839.138 -1632.829 -1295.992 67.696 

References 

Phase in os Cy Remarks 

SOL Nb1 e Tk1 MPT= 1853. 

400.080 CALCIUM ORTHOTUNGSTATE Ca3WO6 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) 1 IL kJ / mol ] [ - 

SOL 298.15 202.260 200.832 200.832 -2987.953 0.000 -3047.831 -—2987.953 -—2817.550 493.623 
300.00 202.845 202.085 200.836 -2987.578 0.375 -—3048.204 -—2987.927 -2816.493 490.395 
400.00 224.452 263.783 209.101 -2966.080 21.873 -3071.594 -—2985.530 -2759.666 360.375 
500.00 236.050 315.221 225.330 -2943.007 44.946 -3100.618 -—2982.228 -—2703.573 282.440 
600.00 243.707 358.974 244.049 -2918.998 68.955 -3134.382 -2978.830 -2648.164 230.543 
700.00 249.504 396.993 263.242 -—2894.327 93.626 -3172.222 -—2975.723 -2593.304 193.515 
800.00 254.310 430.632 982.103 -—2869.130 118.823 -3213.6385 -2975.306 -2538.584 165.753 
900.00 258.540 460.834 300.313 -—2843.484 144.469 -3258.234 -2972.978 -—2484.145 144.176 
1000.00 262.411 488.277 317.757 —2817.4384 170.519 -3305.710 -2971.700 -—2429.908 126.925 

References 

Phase al HS C, Remarks 

SOL Tk1 e Tk1 MPT= 2523. 


] 


] 


CaZn CALCIUM ZINC 105.468 

Phase a Cp S —(G—-H298)/T H H-H298 G AH AG; log Ky 
[K ] J/(K mol) kL kJ / mol [ - 

SOL 298.15 49.277 66.526 66.526 -—73.220 0.000 — 93.055 —73.220 —68.293 11.965 
300.00 49.329 66.831 66.527 -—73.129 0.091 -—93.178 -—73.223 —68.262 11.885 
400.00 52.174 81.414 68.495 — 68.054 5.166 — 100.618 -—73.303 — 66.593 8.696 
500.00 55.020 93.359 72.307 -— 62.694 10.526 —109.374 -73.314 — 64.914 6.782 
600.00 57.865 103.642 76.692 —57.050 16.170 —119.235 -—73.318 — 63.234 5.505 
700.00 60.710 Za 81.206 —51.121 22.099 — 130.064 — 80.697 -—61.473 4.587 
712.00 61.051 laecodn 81.746 —50.390 22.830 — 131.423 — 80.727 -—61.143 4.486 

References 

Phase inl SS) Cy Remarks 

SOL Kul e Hu1 DPT= 712. (CaZn2 + LIQ) 

CaZn2 CALCIUM 2—ZINC 170.858 

Phase it C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i) i kJ / mol [ - 

SOL 298.15 74.821 101.671 101.671 —94.140 0.000 — 124.453 -—94.140 — 87.279 15.291 
300.00 74.873 102.134 101.673 —94.002 0.138 — 124.642 -—94.142 — 87.236 15.189 
400.00 77.655 124.055 104.643 — 86.375 7.765 — 135.997 —94.252 —84.917 11.089 
500.00 80.437 141.682 110.343 —78.471 15.669 -— 149.311 —94.397 — 82.569 8.626 
600.00 83.220 156.593 116.839 —70.288 23002 — 164.244 -—94.651 —80.181 6.980 
700.00 86.002 169.631 123.469 —61.827 SZolo -—180.568 -109.739 -—77.584 5.789 
800.00 88.784 181.296 129.980 — 53.087 41.053 -198.124 -111.318 —72.841 4.756 
900.00 91.567 191.914 136.280 — 44.070 50.070 -—216.792 -112.047 — 67.989 3.946 
977.00 93.709 199.518 140.968 — 36.937 57.203 —231.865 -112.701 — 64.193 3.432 

References 

Phase H/S C, Remarks 

SOL Kul e Hu1 MPT= 977. 


] 


] 
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112.411 CADMIUM Cd 

Phase Tv C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] Shirl, ft Il kJ / mol [= 

SOL 298.15 25.930 51.798 51.798 0.000 0.000 -— 15.444 0.000 0.000 0.000 
300.00 25.953 51.958 51.798 0.048 0.048 — 15.540 0.000 0.000 0.000 
400.00 27.168 59.591 52.831 2.704 2.704 — 21.132 0.000 0.000 0.000 
500.00 28.384 65.784 54.821 5.482 5.482 —27.410 0.000 0.000 0.000 
594.00 29.527 70.769 56.959 8.204 8.204 — 33.834 0.000 0.000 0.000 

10.424 6.192 

LIQ 594.00 29.706 81.194 56.959 14.396 14.396 — 33.834 0.000 0.000 0.000 
600.00 29.706 81.492 57.203 14.574 14.574 — 34.322 0.000 0.000 0.000 
700.00 29.706 86.071 61.008 17.544 17.544 — 42.706 0.000 0.000 0.000 
800.00 29.706 90.038 64.394 Aine)  Adjsniis —51.516 0.000 0.000 0.000 
900.00 29.706 93.537 67.442 23.486 23.486 — 60.698 0.000 0.000 0.000 
1000.00 29.706 96.667 70.214 26.456 26.456 —70.211 0.000 0.000 0.000 
1039.00 29.706 97.804 71.225 2fAClOw 21-01 —74.003 0.000 0.000 0.000 

References 

Phase Hits Cp Remarks 

SOL Hu1 Hu1 

LIQ Hu1 Hu1 BPT= 1039., L= 97.40 kJ 

112.411 CADMIUM (GAS) Cd[g] 

Phase WV Ga S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] [ J/(K mol) ‘eal kJ / mol =| [ - 

GAS 298.15 20.786 167.741 167.741 111.796 0.000 61.784 111.796 Tne N35 30, 
300.00 20.786 167.870 167.742 111.834 0.038 61.473 111.786 77.013  -13.409 
400.00 20.786 173.850 168.557 113.913 PAM ANTE 44 373 111.209 65.506 —8.554 
500.00 20.786 178.488 170.097 115.992 4.196 26.748 110.510 54.158 —5.658 
600.00 20.786 182.278 171.821 118.070 6.274 8.704 103.497 43.025 -—3.746 
700.00 20.786 185.482 173.549 120.149 8.353 -—9.689 102.605 33.017 —2.464 
800.00 20.786 188.258 WAS INE) 122.228 10.432 — 28.379 101.712 PV AMEIL —1.511 
900.00 20.786 190.706 176.806 124.306 12.510 — 47.329 100.820 13.369 -0.776 
1000.00 20.786 192.896 178.307 126.385 14.589 —66.511 99.928 3.700 -0.193 
1100.00 20.786 194.877 179.725 128.463 16.667 — 85.901 0.000 0.000 0.000 
1200.00 20.786 196.686 181.064 130.542 18.746 — 105.481 0.000 0.000 0.000 
1300.00 20.786 198.349 182.331 132.621 20.825 — 125.234 0.000 0.000 0.000 
1400.00 20.786 199.890 183.530 134.699 22.903 — 145.147 0.000 0.000 0.000 
1500.00 20.786 201.324 184.669 136.778 24982 -165.208 0.000 0.000 0.000 

References 

Phase H/S Cy 

GAS Hu1 Hu1 


358 


] 


] 


Cd3As2 CADMIUM ARSENIDE 487.076 

Phase T C, S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K ] (J /(K mol) Il kJ / mol [= 

SOL 298.15 125.295 206.832 206.832 — 41.840 0.000 -—103.507  -41.840 — 35.885 6.287 
300.00 125.494 207.608 206.834 — 41.608 0.232 -103.890 -41.843 — 35.848 6.242 
400.00 132.931 244.857 211.863 — 28.642 13.198 —126.585 -—41.858 — 33.840 4.419 
500.00 137.013 274.994 221.572 -15.129 26.711 -152.626 -41.812 —31.843 3.327 
600.00 139.776 300.232 232.636 -1.282 40.558 —181.421 — 60.486 — 29.656 2.582 
700.00 141.915 321.945 243.879 12.806 54.646 —212.555  -—60.665 — 24.502 1.828 
800.00 143.722 341.016 254.853 27.090 68.930 —245.723  -60.757 — 19.328 1.262 
900.00 145.335 358.038 265.389 41.544 83.384 —280.690 -60.780 -14.148 0.821 
994.00 146.742 372.546 274.847 2 SUA —315.038 -60.711 —9.280 0.488 

References 

Phase H/S Cy Remarks 

SOL Tk1 e Tk1 TPT= 503., 738., 868./ MPT= 994., L= 122.6 kJ 

Cd3(AsO4)2 CADMIUM ARSENATE 615.071 

Phase T C, S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] ee a anno) Wl kJ / mol ] [ - 

SOL 298.15 258.824 301.708 301.708 -—1934.347 0.000 -2024.301 -—1934.347 -1712.021 299.939 
300.00 259.454 303.311 301.713 -1933.868 0.479 -2024.861 -1934.320 -1710.641 297.849 
400.00 284.153 381.692 312.232 -1906.563 27.784 -2059.240 -1931.881 -1636.403 213.692 
500.00 299.512 446.849 332.825 -1877.335 57.012 -2100.760 -1928.355 -1562.928 163.278 
600.00 311.193 502.525 356.580 -1846.780 87.567 —2148.295 -1942.959 -1490.024 129.718 
700.00 321.139 551.259 380.982 -—1815.153 119.194 -2201.034 -1938.619 -1414.870 105.579 
800.00 330.160 594.737 405.032 -1782.583 151.764 -2258.372 -1933.772 -1340.374 87.517 
900.00 338.642 634.118 428.332 -1749.139 185.208 -2319.845 -1928.427 -1266.515 73.507 
914.00 339.800 639.354 431.524 -1744.390 189.957 -2328.760 -1927.637 -1256.225 71.793 

References 

Phase ieies Cy 

SOL G1 G1 


272.219 CADMIUM BROMIDE CdBr2 

Phase I Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] IK itl If Il kJ / mol ] [ - 

SOL 298.15 76.567 137.235 137.235 — 316.185 0.000 —357.102 -316.185 —296.277 51.906 
300.00 76.626 137.709 137.237 — 316.043 0.142 —357.356 -316.231 — 296.153 51.565 
400.00 79.810 160.189 140.280 — 308.222 7.963 —372.297 -345.548 — 283.348 37.001 
500.00 82.994 178.340 146.133 — 300.081 16.104 —389.251 -343.877 — 267.988 27.997 
600.00 86.178 193.753 152.816 — 291.623 24.562 —407.875 -348.229 — 252.918 22.018 
700.00 89.362 207.277 159.649 — 282.846 33.339 — 427.939 -346.158 — 237.192 17.699 
800.00 92.546 219.417 166.374 — 273.750 42.435 —449.284 -343.781 — 221.784 14.481 
841.15 93.856 224.092 169.084 — 269.915 46.270 —458.410 -342.713 — 215.536 13.385 

39.643 33.346 

LIQ 841.15 101.671 263.735 169.084 — 236.569 79.616 —458.410 -309.367 — 215.536 13.385 
900.00 101.671 270.610 175.500 — 230.586 85.599 —474.135 -307.344 — 209.040 12.132 
1000.00 101.671 281.322 185.556 — 220.419 95.766 —501.741 -303.914 — 198.301 10.358 
1100.00 101.671 291.013 194.710 —210.252 105.933 ~—530.366 -399.526 — 182.026 8.644 
1137.00 101.671 294.376 197.899 -—206.490 109.695 —541.196 -397.931 — 174.736 8.028 

References 

Phase H/S Cy Remarks 

SOL Nb1 Pa2,T2 

LIQ tat Pa2 Tk1 BET=siils7en e022 Seki 

172.420 CADMIUM CARBONATE CdCO3 

Phase if Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) | Ik kJ / mol ] [ - 

SOL 298.15 82.390 92.466 92.466 —751.865 0.000 —779.434  -751.865 — 670.532 117.474 
300.00 82.634 92.977 92.468 —751.712 0.153 -—779.605 -751.858 — 670.027 116.662 
400.00 95.814 118.554 95.867 —742.790 9.075 —790.212 -751.085 —642.846 83.947 
500.00 108.993 141.350 102.719 — 732.550 19.315 —803.225 -749.542 -—615.949 64.348 
600.00 122.173 162.387 110.931 -—720.991 30.874 —818.423 -753.395 —589.374 51.310 

References 

Phase wis Cy 


SOL St1 


] 
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CdCl2 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
841.00 


LIQ 841.00 
900.00 

1000.00 

1100.00 

1200.00 

1236.00 


References 
Phase In PS 


SOL Nb1 
LIQ Pa2 


Cp 


74.565 
74.631 
77.716 
80.324 
82.743 
85.072 
87.355 
88.282 


111.294 
111.294 
111.294 
111.294 
111.294 
111.294 


Cp 


Pa2 
Pa2 


S  -(G-H298)/T 
J/(K mol) 


115.269 
115.731 
137.641 
155.269 
170.129 
183.060 
194.569 
198.958 

37.810 
236.768 
244.314 
256.040 
266.647 
276.331 
279.621 


Remarks 


Tk1 


CADMIUM CHLORIDE 


H H-H298 


G 


115.269 
115.271 
118.237 
123.937 
130.428 
137.043 
143.527 
146.123 


146.123 
152.316 
162.112 
171.141 
179.509 
182.377 


[ 


—391.497 0.000 
— 391.359 0.138 
— 383.735 7.762 
— 375.831 15.666 
-367.677 23.820 
-—359.285 32.212 
—350.664 40.833 
-347.063 44.434 
31.798 
—315.265 76.232 
—308.699 82.798 
—297.569 93.928 
—286.440 105.057 
-—275.310 116.187 
—271.304 120.193 


BPT= 1236., L= 121. kJ 


kJ / mol 


— 425.865 
— 426.078 
— 438.792 
— 453.465 
— 469.754 
— 487.427 
— 506.319 
—514.387 


— 514.387 
— 528.581 
— 553.609 
—579.752 
— 606.908 
—616.915 


AH AG 
-391.497  -343.899 
-391.470  -343.603 
-389.969 -327.873 
-388.414  -312.527 
-392.987 -—297.439 
-—391.243  -281.649 
-389.297 -266.123 
—388.440  -259.832 
-356.642 -259.832 
-—354.028  -253.130 
—349.611 — 242.156 
-444.242 -225.744 
-—438.955 -206.114 
-—437.054  -—199.157 


183.316 


log K; 
[ = 


] 


150.408 


Phase V 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1345.00 


LIQ 1345.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2024.00 


References 
Phase ni S 


SOL Tk1 
LIQ Tk1 


[Se 


Cp 


66.901 
66.944 
69.245 
71.546 
73.848 
76.149 
78.450 
80.751 
83.052 
85.354 
87.655 
89.956 
90.992 


92.048 
92.048 
92.048 
92.048 
92.048 
92.048 
92.048 
92.048 
92.048 


S —(G-H298)/T 


J/(K mol) 


83.680 

84.094 
103.668 
119.367 
132.614 
144.171 
154.489 
163.862 
172.489 
180.513 
188.038 
195.145 
198.224 

16.799 
215.023 
218.712 
225.062 
231.003 
236.583 
241.845 
246.822 
251.543 
252.641 


Remarks 


Tk1 


CADMIUM FLUORIDE 


H H-H298 G 
ital kJ / mol 
83.680 -700.402 0.000 -725.351 
83.681  -700.278 0.124 -725.506 
86.335 -693.469 6933  -734.936 
91.421 686.429 13.973 -746.112 
97.210  -679.159 21.243  -758.728 
103.110  -671.660 28.742  -772.579 
108.899  -663.930 36.472 -787.521 
114.493  -655.970 44.432  -803.446 
119.867 -647.779 52.623  -820.269 
125.020 -639.359 61.043  -837.923 
129.961  -630.709 69.693 856.355 
134.704  -621.828 78.574 -875.517 
136.778 -617.757 82.645 884.368 
22.594 
136.778  —595.163 105.239 -884.368 
139.925  -590.100 110.302 896.297 
145.391 580.895 119.507 -918.489 
150.558  —571.691 128.711 941.296 
155.456  -562.486 137.916 -964.678 
160.111 —553.281 147.121  -988.602 
164.545  -544.076 156.326 -1013.037 
168.778 534.871 165.531 -1037.957 
169.766  —532.662 167.740 -1044.008 


BPT= 2024., L= 201. kJ 


AH; AG; 
= 
-700.402 -649.444 
-700.384 -649.128 
—699.444 -632.186 
—698.546 -615.476 
—703.841 — 598.883 
-702.862  -—581.466 
-701.709 -564.200 
-700.367 -—547.090 
—698.828 -—530.140 
=196121 — 507.473 
-—793.277 —481.357 
-790.222 —455.486 
-788.777  —443.923 
-—766.183  —443.923 
-764.335 -—430.783 
-760.986 -407.074 
-757.650 -—383.589 
-754.325  -360.312 
=751.012 ~=337.231 
-747.708  —314.333 
-744.415 -—291.609 
-743.626 -286.180 


361 


CdF2 


log Ky 
[ = 


113.780 
113.023 
82.555 
64.298 
52.137 
43.390 
36.838 
31.752 
27.692 
24.098 
20.953 
18.302 
17.240 


17.240 
16.073 
14.176 
12.523 
11.071 
9.786 
8.642 
7.616 
7.386 


] 


362 


Cdi2 CADMIUM IODIDE 366.220 
Phase ali C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [——_J/ (K mol) hl kJ / mol ] [ - 
SOL 298.15 79.950 161.084 161.084 — 203.342 0.000 —251.369 -203.342 — 201.298 35.267 
300.00 80.000 161.579 161.086 — 203.194 0.148 —251.668 -203.343 — 201.285 35.047 
400.00 82.685 184.961 164.255 — 195.060 8.282 —269.044 -219.503 — 200.026 26.121 
500.00 85.370 203.700 170.330 — 186.657 16.685 —288.507 -—262.072 -—191.073 19.961 
600.00 88.056 219.502 Wee — 177.986 25.356 —309.687 -266.244 — 176.998 15.409 
661.15 89.698 228.127 181.555 —172.551 30.791 —323.377 -—264.925 — 167.967 13.270 
31.326 20.711 
LIQ 661.15 102.090 259.452 181.555 — 151.840 Silo OZ —323.377 -244.214 — 167.967 13.270 
700.00 102.090 265.282 186.041 — 147.874 55.468 —333.571 -—242.865 — 163.525 12.202 
800.00 102.090 278.914 196.817 — 137.665 65.677 —360.796 -—239.399 — 152.427 9.952 
900.00 102.090 290.938 206.620 — 127.456 75.886 —389.300 -235.941 — 141.764 8.228 
1000.00 102.090 301.694 215.599 — 117.247 86.095 —418.941 -232.490 — 131.485 6.868 
References 
Phase nis Cy Remarks 
SOL Nb1 Pa2,T2 
LIQ T1 Pa2 Tk1 NBPi= 1017. 
CdO CADMIUM OXIDE 128.410 
Phase ili C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] UK im), il i kJ / mol ] [ - 
SOL 298.15 43.639 54.810 54.810 — 258.990 0.000 —275.332 -—258.990 — 229.306 40.173 
300.00 43.719 55.080 54.811 — 258.909 0.081 —275.433 -258.984 — 229.122 39.894 
400.00 46.740 68.120 56.568 — 254.369 4.621 —281.617 -258.586 — 219.223 28.628 
500.00 48.481 78.751 59.975 — 249.602 9.388 -—288.977 -—258.126 — 209.436 21.880 
600.00 49.717 87.704 63.870 — 244.689 14.301 -—297.312 -263.885 — 199.677 U7Asteis' 
700.00 50.714 95.445 67.840 — 239.666 19.324 -—306.478 -263.460 — 189.009 14.104 
800.00 51.585 102.275 71.726 — 234.551 24.439 -—316.371 -262.984 — 178.405 11.649 
900.00 52.382 108.397 75.466 — 229.352 29.638 -—326.909 -262.458 — 167.863 9.743 
1000.00 S18}, HERS) 113.955 79.041 — 224.076 34.914 —338.031 -261.884 — 157.383 8.221 
1100.00 53.854 119.053 82.450 —218.726 40.264 —349.685 -360.296 — 141.083 6.699 
1200.00 54.555 123.770 85.699 — 213.306 45.684 —361.829 -358.728 — 121.223 SI/T/ 
1300.00 55.241 128.163 88.799 — 207.816 51.174 —374.428 -357.108 — 101.496 4.078 
1400.00 55.917 132.282 91.759 — 202.258 56.732 -—387.453 -355.436 — 81.896 3.056 
1500.00 56.585 136.163 94.591 — 196.633 62.357 -—400.877 -353.710 -— 62.417 2.174 
References 
Phase H/S Gis 
SOL Tk1 M4,Tk1 


] 


128.410 CADMIUM OXIDE(GAS) CdOjg] 

Phase nf C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [IY (IN Tao) iL Il kJ / mol ] [ - ] 

GAS 298.15 33.892 233.160 233.160 81.069 0.000 MEO OS 81.069 57.578 — 10.087 
300.00 33.943 233.370 233.161 81.132 0.063 Wiley 81.057 57.433 — 10.000 
400.00 35.769 243.420 234.519 84.630 3.561 — 12.738 80.413 49.656 —6.484 
500.00 36.671 251.509 237.134 88.256 7.187 — 37.498 79.732 42.043 -— 4.392 
600.00 37.209 258.246 240.107 91.952 10.883 —62.995 ATM 34.640 —3.016 
700.00 oil, Sy/'S) 264.011 243.120 95.693 14.623 —89.115 71.899 28.355 —2.116 
800.00 37.850 269.047 246.053 99.464 18.395 -115.773 71.032 22.193 —1.449 
900.00 38.072 273.518 248.861 103.261 22.192 — 142.905 70.155 16.141 —0.937 
1000.00 38.260 277.539 251.531 107.078 26.008 — 170.462 69.270 10.187 —0.532 
1100.00 38.427 281.194 254.064 110.912 29.843 — 198.401 — 30.657 10.201 -—0.484 
1200.00 38.579 284.544 256.466 114.763 33.693 — 226.690 — 30.660 13.916 —0.606 
1300.00 38.721 287.638 258.747 118.628 S508 — 255.301 —30.665 17.631 —0.708 
1400.00 38.855 290.512 260.914 122.506 41.437 — 284.211 — 30.671 21.346 —0.796 
1500.00 38.984 293.197 262.978 126.398 45.329 — 313.398 — 30.679 25.062 -0.873 
1600.00 39.108 295.717 264.946 130.303 49.234 — 342.845 — 30.686 28.778 —0.940 
1700.00 39.230 298.092 266.827 134.220 Doeton — 372.536 — 30.694 32.495 -—0.998 
1800.00 39.348 300.338 268.627 138.149 57.080 — 402.459 — 30.701 36.212 — 1.051 
1900.00 39.465 302.468 270.352 142.090 61.020 — 432.600 —30.709 39.930 — 1.098 
2000.00 39.580 304.495 272.009 146.042 64.973 — 462.949 —30.717 43.648 —1.140 

References 

Phase H/S Cp 

GAS Tk1 Tk1,e 

230.372 CADMIUM DIALUMINIUM TETRAOXIDE CdAl204 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [————— J/(K mol) hh kJ / mol ] [ - 

SOL 298.15 129.965 125.102 125.102 -1918.828 0.000 -1956.127 -1918.828 -1801.494 315.614 
300.00 130.466 125.907 125.104  -1918.587 0.241 -1956.359 -—1918.834 -1800.766 313.541 
400.00 148.919 166.298 130.486 -1904.503 14.325 -1971.022 -1918.361 -1761.446 230.021 
500.00 158.741 200.676 141.177 -—1889.079 299.749 -1989.417 -1917.114 -1722.353 179.933 
600.00 165.166 230.219 153.614 -1872.865 45.963 -—2010.997 -—1921.822 -1683.476 146.560 
700.00 169.987 256.056 166.442 -1856.098 62.730 -2035.337 -—1920.269 -1643.873 122.667 
800.00 173.952 279.021 179.105 -1838.896 79.932 -2062.112 -1918.715 -1604.495 104.763 
900.00 177.421 299.713 191.376 -1821.324 97.504 -—2091.066 —1917.301 -1565.305 90.848 
1000.00 180.581 318.572 203.166 —1803.422 115.406 -2121.994 -1937.183 -1524.743 79.644 
1100.00 183.540 335.924 214.457 —-1785.214 133.614 -2154.730 -2034.351 -1477.708 70.170 
1200.00 186.361 352.015 925.257 -1766.718 152.110 -2189.137 -—2031.381 -1427.233 62.126 

References 

Phase a IS Cp 


SOL Kul 


364 


CdGa204 CADMIUM DIGALLIUM TETRAOXIDE 315.855 
Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] $US (ver), lanl kJ / mol ] [ - ] 
SOLE 298.15 138.503 139.746 139.746 -1356.871 0.000 -1398.536 -1356.871 -1236.418 216.615 
300.00 138.901 140.604 139.748 -1356.614 0.257 -—1398.795 -1356.869 -1235.671 215.149 
400.00 153.675 182.846 145.407 -1341.896 14.975 -1415.034 -1367.449 -1191.739 155.625 
500.00 161.686 218.070 156.519 -1326.095 30.776 -1435.130 -1365.938 -1147.974 119.928 
600.00 167.036 248.048 169.338 -1309.645 47.226 -1458.474 -1370.235 -1104.493 96.155 
700.00 171.129 274.116 182.485 -1292.729 64142 -1484.610 -1368.123 -1060.366 79.125 
800.00 174.552 297.196 195.408 -1275.441 81.480 -1513.198 -1365.793 -1016.557 66.374 
900.00 177.585 317.933 207.889 -—1257.832 99.039 -1543.971 -—1363.279 -—973.052 56.474 
1000.00 180.376 336.790 219.851 -—1239.932 116.939 -1576.722 -—1360.587 — 929.836 48.570 
1100.00 183.010 354.106 231.279 -—1221.762 135.109 -1611.278 —1456.756 — 881.018 41.836 
1200.00 185.536 370.139 242.191 -1203.334 153.537 -1647.500 -—1452.818 — 828.851 36.079 
References 
Phase H/S G 
SOL Tk1/Ku1 e 
Cd(OH)2 CADMIUM HYDROXIDE 146.426 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] (SAA WI tinal) 1 kJ / mol ] [ - ] 
SOLE 298.15 -118.816 95.998 95.998 —560.702 0.000 —589.324 -—560.702 — 473.753 83.000 
300.00 -118.533 95.264 95.995 -—560.922 -0.220 —589.501 -561.077 — 473.213 82.394 
400.00 -108.167 62.772 91.495 —572.191 -11.489 —597.300 -580.880 —440.918 57.578 
500.00 -102.717 39.273 83.293 —582.712 -22.010 —602.349 -600.160 — 403.689 42.173 
600.00 -—99.203 20.876 74.368 -—592.797 -—32.095 -—605.323 -625.426 — 362.539 31.562 
700.00  -96.602 BwiGik 65.616 -—602.582 -—41.880 -—606.633 -644.374 —317.225 23.672 
800.00 -94.488 -—6.970 57.319 —612.1384 -51.432 —606.557 -663.186 — 269.204 17.577 
900.00 -92.657 -17.992 49.550 -—621.489 -60.787 —605.297 -681.892 — 218.832 12.701 
1000.00  -91.002 -27.667 42.302 —630.671 -69.969 —603.004  -700.510 — 166.382 8.691 


References 
Phase i ES Cy 


SOL Nb1 e 
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188.495 CADMIUM METASILICATE CdSiO03 

Phase sl) C, S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] J/(K mol) Pat kJ / mol —} [= 

SOL 298.15 88.579 97.500 97.500  -1189.089 0.000 -1218.159 —1189.089 -1105.357 193.654 
300.00 88.802 98.048 97-501) = 11887925 0.164 -1218.339 -1189.091 -1104.838 192.369 
400.00 98.155 124.981 101.110 -1179.541 9.548 -1229.533 -1188.942 -1076.762 140.611 
500.00 104.776 147.624 108.208 -1169.381 19.708 -—1243.193 -1188.428 -1048.771 109.564 
600.00 110.322 167.228 116.447 -1158.620 30.469 -1258.957 -1193.875 -1020.843 88.872 
700.00 115.360 184.617 124.966 -1147.333 41.756 -1276.565 —1192.889 — 992.078 74.030 
800.00 120.128 200.334 133.420° =1135,557" 53532 °=1295.825°=1191.598 —963.475 62.908 
900.00 124.739 214.751 141.666 -1123.313 65.776 -1316.589 —1189.993 -935.053 54.269 
1000.00 129.252 228.128 149.651 -1110.613 78.476 -1338.740 -1188.066 -906.827 47.368 
1100.00 133.701 240.656 157.361 -1097.465 91.624 -1362.186 -1284.844 -872.929 41.452 

References 

Phase H/S C, Remarks 

SOL Nb1 $5,e Tk1 MPT= 1514. 

208.289 CADMIUM TITANIUM TRIOXIDE CdTiO3 

Phase V C, S —(G-H298)/T H H—-H298 G AHy AGy log K; 
[K] J/(K mol) I kJ / mol ] [ - 

SOL-A 298.15 98.501 105.018 105.018 -1230.560 0.000 -1261.871 -—1230.560 -1145.510 200.689 
300.00 98.770 105.629 105.020  -1230.378 0.182 -1262.066 -1230.553 -—1144.982 199.359 
400.00 108.580 135.569 109.0386 -1219.947 10.613 -1274.174 -1229.824 -—1116.552 145.807 
500.00 113.637 160.392 116.898 -1208.813 21.747 -1289.009 -1228.757 —-1088.354 113.700 
600.00 116.824 181.411 125.944 -1197.280 33.280 -1306.126 -1233.840 -1060.316 92.309 
700.00 119.128 199.600 135.196 -1185.477 45.083 -1325.197 -1232.763 -1031.481 76.970 
800.00 120.961 215.631 144.268 -1173.470 57.090 -1345.975 -1231.703 -1002.799 65.476 
900.00 122.520 229.970 153.008 -1161.294 69.266 -1368.267 -1230.686 -974.247 56.544 
1000.00 123.909 242.952 161.363 -1148.972 81.588 -1391.923 -—1229.721 — 945.806 49.404 
1100.00 125.187 254.822 169.328 -1136.516 94.044 -1416.821 -1327.842 -911.579 43.287 

13.617 14.979 

SOL-B 1100.00 127.612 268.440 169.328 -1121.5387 109.023 -1416.821 -1312.863 -911.579 43.287 
1200.00 127.612 279.543 178.056 -1108.776 121.784  -1444.228 -1314.915 -875.067 38,091 
1300.00 127.612 289.758 186.261 -1096.015 134.545 -1472.700 -1312.594 -838.508 33.692 
1400.00 127.612 299.215 193.996 -1083.253 147.307 -1502.154 -1310.380 -802.124 29.928 
1500.00 127.612 308.019 201.307 -1070.492 160.068 -1532.521 -1308.277 -765.894 26.671 
1600.00 127.612 316.255 208.237 -1057.731 172.829 -1563.739 -1306.289 -729.800 23.826 

References 

Phase H/S C, 

SOL-A N1,Ku1 e 

SOL-B N1 e 
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CdS CADMIUM SULFIDE 144.477 
Phase i CG, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) feat kJ / mol jy ee: 
SOL 298.15 48.676 64.898 64.898 —-—149.370 0.000 -—168.719 -149.370  -143.718 25.179 
300.00 48.702 65.199 64.899  -—149.280 0.090 —168.840 -149.370  -143.683 25.017 
400.00 50.082 79.399 66.826 -144.341 5.029 -—176.100 -151.668  -141.691 18.503 
500.00 51.463 90.723 70.510 -—139.263 10.107 -184.625  -153.271 — 139.033 14.525 
600.00 52.844 100.228 74.691 ~134.048 15.322 -194.185 -160.723 -135.996 11.840 
700.00 54.225 108.477 78.941 -—128.695 20.675 -204.629 -161.650 -131.799 9.835 
800.00 55.605 115.808 83.100 -123.203 26.167 -215.850 -162.489 — 127.478 8.323 
900.00 56.986 122.437 87.108  -117.574 31.796 —227.767 -216.037 — 121.901 7.075 
1000.00 58.367 128.513 90.949 —111.806 37.564  -240.319 -215.075 —111.492 5.824 
1100.00 59.748 134.140 94.622  -105.900 43.470 -253.455 -313.018 — 95.305 4.526 
1200.00 61.128 139.398 98.137 -99.856 49.514 —267.134 -310.902 —75.606 3.291 
1300.00 62.509 144.346 101.503 -93.675 55.695 —281.324 -308.652 —56.088 2.254 
References 
Phase Ges Cp 
SOL Mi1 Mi1 
CdS{g] CADMIUM SULFIDE (GAS) 144.477 
Phase iT} Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol ] [ - ] 
GAS 298.15 35.813 246.673 246.673 188.280 0.000 114.735 188.280 139.736 -24.481 
300.00 35.832 246.894 246.673 188.346 0.066 114.278 188.256 139.434 -24.278 
400.00 36.503 257.308 248.089 191.968 3.688 89.045 184.640 123.454 -16.121 
500.00 36.815 265.491 250.780 195.635 7.355 62.890 181.628 108.481 — 11.333 
600.00 36.987 272.220 253.809 199.326 11.046 35.995 172.651 94.183 -8.199 
700.00 37.091 277.930 256.857 203.031 14.751 8.480 170.075 81.309 — 6.067 
800.00 37.160 282.887 259.808 206.743 18.463 — 19.566 167.457 68.806 —4.493 
900.00 37.209 287.267 262.620 210.462 22.182 —48.078 111.999 57.788 -—3.354 
1000.00 37.245 291.189 265.285 214.185 25.905 —77.005 110.916 51.822 -—2.707 
1100.00 SURE, 294.740 267.804 217.911 29.631 — 106.304 10.792 51.845 -—2.462 
1200.00 37.294 297.985 270.185 221.639 33.359 — 135.942 10.594 55.586 —2.420 
1300.00 37.311 300.970 272.440 225.369 37.089 -165.892 10.391 59.344 — 2.384 
1400.00 37.326 303.736 274.578 229.101 40.821 — 196.129 10.186 63.117 — 2.355 
1500.00 37.339 306.312 276.609 232.834 44554 -226.633 9.976 66.905 — 2.330 
1600.00 37.350 308.722 278.541 236.569 48.289  -257.386 9.764 70.707 — 2.308 
1700.00 37.359 310.986 280.384 240.304 52.024  -288.373 9.548 74.523 — 2.290 
1800.00 37.368 313.122 282.144 244.041 55.761 -—319.579 9.329 78.351 —2.274 
1900.00 37.376 315.143 283.828 247.778 59.498 -350.993 9.107 82.192 -—2.260 
2000.00 37.383 317.060 285.442 251.516 63.236 — 382.604 8.882 86.044 — 2.247 
References 
Phase HES Gy 
GAS Pa3 Mit 


208.475 


Phase ily 
[K] 


SOL-A 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1065.00 


SOL-B 1065.00 
1100.00 
1132.00 


SOL-1 1132.00 
1200.00 
1300.00 
1400.00 
1408.00 


References 


Phase Mt iS 


SOL-A Nb1 
SOL-B Tk1 
SOL-1 Tk1 


| See 


C 


99.620 

99.763 
107.504 
115.244 
122.984 
130.725 
138.465 
146.206 
153.946 
158.977 


158.977 
161.686 
164.163 


164.163 
164.163 
164.163 
164.163 
164.163 


Cp 


Tk1,e 
e 
e 


CADMIUM SULFATE 


S  -~(G-+H298)/T H 


J/(K mol) 


123.039 
123.656 
153.416 
178.236 
199.932 
219.471 
237.432 
254.188 
269.993 
279.844 

5.854 
285.698 
290.882 
295.554 

8.834 
304.388 
313.964 
327.105 
339.270 
340.206 


Remarks 


Tk1 


H-H298 


G 


Ios) 


123.0389 -933.279 
123.041 — 933.095 
127.046 -922.731 
134.866 -911.594 
143.937 -899.682 
153.354 -—886.997 
162.755 -873.537 
171.993 -859.304 
181.010 -844.296 
186.743 -834.126 
6.234 

186.743 -827.892 
16919755") —822281 
192,893" 7=817.067 
10.000 

192.893 -807.067 
199.485  -795.904 
208.803 —-779.488 
217.693  -763.071 
218.387 —761.758 


MPT= 1408. 


0.000 

0.184 
10.548 
21.685 
33.597 
46.282 
59.742 
73.975 
88.983 
99.153 


105.387 
110.998 
116.212 


126.212 
137.375 
153.791 
170.208 
WN SYA 


kJ/mol 


— 969.963 

—970.191 

— 984.098 
—1000.712 
—1019.641 
— 1040.627 
— 1063.483 
— 1088.073 
—1114.289 
—1132.161 


—1132.161 
-1142.251 
—1151.634 


—1151.634 
—1172.661 
—1204.724 
—1238.050 
— 1240.768 


AH; AG 
-933.279 -822.633 
-—933.293 -821.946 
-936.110 -—784.642 
-937.770  —746.596 
-944.846 -708.200 
-944.950 -668.742 
-944.494 -—629.309 
-996.249 -588.813 
OZ. Oia) — 543.712 

-1089.829 -512.051 
-1083.595 —512.051 
—1081.823 -—493.297 
-—1080.129 -476.200 
-1070.129 -476.200 
— 1066.471 — 440.631 
-—1061.153 -388.693 
— 1055.901 — 337.163 
-—1055.484  -333.057 


367 


CdS04 


log Ky 
eee 


144.122 
143.114 
102.464 
77.996 
61.654 
49.902 
41.090 
34.174 
28.401 
25.114 


25.114 
23.425 
21.974 


21.974 
19.180 
15.618 
12.580 
12.356 


] 
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CdSb CADMIUM ANTIMONY 234.161 

Phase Tt C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ileal kJ / mol [tee 

SOL 298.15 45.691 94.558 94.558 — 25.522 0.000 —53.715 — 25.522 — 24.699 4.327 
300.00 45.727 94.841 94.559 — 25.437 0.085 — 53.890 — 25.532 —24.694 4.300 
400.00 47.668 108.262 96.376 — 20.768 4.754 —64.072 — 26.082 — 24.331 SET 
500.00 49.610 119.107 99.871 — 15.904 9.618 -75.457 -26.615 — 23.831 2.490 
600.00 Poon 128.324 103.863 — 10.846 14.676 — 87.840 — 33.328 — 23.163 2.017 
700.00 53.492 136.416 107.947 —5.594 19.928 -— 101.085 — 33.805 — 21.430 1.599 
729.00 54.055 138.599 109.123 -—4.034 21.488 -—105.073 — 33.926 —20.915 1.499 

43.963 32.049 

LIQ 729.00 75.312 182.562 109.123 28.015 5o537 -—105.073 — 1.877 —20.915 1.499 
800.00 75.312 189.561 115.956 33.362 58.884 — 118.287 —0.688 — 22.825 1.490 
900.00 1a) Sh 198.432 124.637 40.893 66.415 — 137.695 0.863 — 25.687 1.491 

References 

Phase ads Cy 

SOL Tk1 Tk1,e 

LIQ Tk1 e 

CdSe CADMIUM SELENIDE 191.371 

Phase 1 Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) it di kJ / mol ] [ - 

SOL 298.15 49.601 83.262 83.262 — 144.766 0.000 -—169.590 -144.766 — 141.548 24.799 
300.00 49.618 83.568 83.263 — 144.674 0.092 -—169.745 -144.769 — 141.528 24.642 
400.00 50.551 97.970 85.220 — 139.666 5.100 —178.854 -145.085 — 140.407 18.335 
500.00 51.484 109.351 88.947 -— 134.564 10.202 —189.239 -151.571 — 139.091 14.531 
600.00 52.417 118.820 93.158 - 129.369 15.397 —200.661 -—158.982 — 136.419 11.876 
700.00 53.350 126.970 97.420 — 124.081 20.685 —212.960 -160.179 — 132.563 9.892 
800.00 54.283 134.155 101.571 — 118.699 26.067 —226.023 -161.283 — 128.541 8.393 
900.00 55.216 140.603 105.556 — 113.224 31.542 —239.766 -162.293 — 124.387 7.219 
1000.00 56.149 146.468 109.358 -— 107.656 SealO -—254.124 -163.210 — 120.125 6.275 
1100.00 57.082 151.864 112.980 -— 101.994 42.772 —269.044 -316.381 — 104.941 4.983 
1200.00 58.015 156.871 116.432 — 96.239 48.527 —284.484 -314.773 — 85.790 3.734 
1300.00 58.948 161.551 119.724 —90.391 54.375 —300.408 -313.059 —66.777 2.683 
1400.00 59.881 165.954 122.871 — 84.450 60.316 —316.785 -311.240 — 47.899 larsie 
1500.00 60.814 AOKI 125.883 —78.415 66.351 —333.590 -309.316 -—29.156 1.015 
1537.00 61.160 171.603 126.966 —76.158 68.608 —339.912 -308.577 — 22.254 0.756 

References 

Phase H/S Cp Remarks 

SOL Mit Mi Mi1,Tk1 MPR=s5S7 esas ORK 


] 


] 
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239.369 CADMIUM SELENITE CdSeO3 

Phase ili C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] dy Km) jeat kJ / mol ] [ - 

SOL 298.15 94.667 142.302 142.302 —575.300 0.000 -—617.727 -—575.300 — 497.938 87.237 
300.00 94.768 142.888 142.304 —575.125 0.175 —617.991 -575.301 -— 497.458 86.615 
400.00 100.207 170.896 146.086 —565.376 9.924 —633.734 -—575.333 — 471.503 61.572 
500.00 105.646 193.841 153.407 —555.083 20.217 —652.004 -581.217 — 445.463 46.537 
600.00 111.085 213.583 161.828 —544 247 31.053 —672.397 -—587.726 —418.215 36.409 
700.00 116.524 PU 170.496 — 532.866 42.434 -—694.647 -587.713 — 389.959 29.099 
800.00 121.964 247.030 179.082 —520.942 54.358 -718.566 -—587.279 — 361.733 23.619 
900.00 127.403 261.709 187.458 —508.474 66.826 —744.012 -586.404 — 333.587 19.361 
953.00 130.286 269.081 191.793 —501.645 73.655 —758.079 -585.755 —318.717 17.469 

61.465 58.576 

LIQ 953.00 142.674 330.546 191.793 -—443.069 132.231 —758.079 -—527.179 -—318.717 17.469 
1000.00 142.674 337.414 198.477 — 436.363 138.937 -773.777 —525.972 — 308.466 16.113 

References 

Phase H/S Cy 

SOL Nb1 e 

LIQ Tk1 8 

240.011 CADMIUM TELLURIDE CdTe 

Phase iE Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 

[K] [ J/(K mol) li kJ / mol ] [ - 

SOL-B 298.15 49.889 92.885 92.885 — 101.797 0.000 —129.491 -101.797 —99.290 17.395 
300.00 50.026 93.194 92.886 —101.705 0.092 —129.663 -101.800 —99.274 ils: 
400.00 55:505: 108.409 94.923 —96.402 5.395 —139.766 -101.839 -98.421 12.852 
500.00 59.061 121.198 98.934 — 90.665 hile —151.264 -101.786 -97.572 10.193 
600.00 61.861 132.221 103.584 —84.615 17.182 —163.947 -107.955 — 96.670 8.416 
700.00 64.303 141.943 108.383 —78.304 23.493 -177.665 -107.963 —94.788 7.073 
800.00 66.555 150.678 lilee 138 —71.760 30.037 —192.303 -125.580 —91.026 5.943 
900.00 68.696 158.642 Hale oe — 64.997 36.800 —207.775 -125.553 — 86.706 5.032 
1000.00 70.768 165.987 122.214 —58.023 43.774 —224.011 -125.316 — 82.400 4.304 
1100.00 72.796 172.828 126.508 —50.845 50.952 —240.955 -—223.910 —72.249 3.431 
1200.00 74.792 179.248 130.638 — 43.465 58.332 —258.562 -—222.375 —58.527 2.548 
1300.00 76.767 185.312 134.612 — 35.887 65.910 —276.793 -220.641 —44.942 1.806 
1364.00 78.023 189.031 137.079 — 30.934 70.863 —288.773 -266.433 — 35.096 1.344 

References 

Phase H/S Cp Remarks 

SOL-B Hu1 Hu1,e Hu1 MPT= 1364., L= 44.4 kJ 
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Cd11U 11-—CADMIUM URANIUM 1474.550 

Phase le Ge S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J (mo) ti] kJ / mol ] ee 

SOL 298.15 313.958 583.250 583.250 — 45.606 0.000 —219.502  -45.606 — 34.628 6.067 
300.00 314.425 585.193 583.256 -— 45.025 0.581 —220.583 -45.604 — 34.560 6.017 
400.00 STANT 678.419 595.842 —12.575 33.031 —283.943 -45.239 — 30.926 4.039 
500.00 344.071 753.956 620.150 21.297 66.903 — 355.681 — 45.003 — 27.384 2.861 
600.00 352.695 817.477 647.883 56.150 101.756 — 434.336 -113.497 — 23.150 2.015 
700.00 360.029 872.408 676.122 91.794 137.400 —518.891 -114.164 — 8.034 0.600 
800.00 366.677 920.923 703.748 128.134 173.740 —608.605 -—114.487 WalioS —0.467 
900.00 372.924 964.475 730.339 165.116 210.722 —702.911 —-114.571 22.365 — 1.298 

References 

Phase H/S Cy 

SOL Kul e 

CdW0O4 CADMIUM TUNGSTATE 360.259 

Phase ly Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (IK in) Tt kJ / mol ] [ - 

SOL 298.15 124.497 154.808 154.808 -1180.185 0.000 -1226.341 -1180.185 -1078.831 189.007 
300.00 124.558 lisHey Ae} 154.810 -1179.955 0.230 -1226.628 -1180.156 -1078.202 187.732 
400.00 127.863 191.864 159.735 -1167.334 12.851 -1244.079 -1178.599 -1044.452 136.391 
500.00 131.168 220.751 169.145 -1154.382 25.803  -1264.757 -1177.057 -1011.094 105.628 
600.00 134.474 244.958 179.816 -1141.100 39.085  -1288.075 -—1181.744 —977.981 85.141 
700.00 137.779 265.935 190.653 -1127.487 52.698 -1313.642 -1180.212 —944.140 70.453 
800.00 141.084 284.549 201.248 -1113.544 66.641 -1341.183 -—1178.558 -—910.526 59.451 
900.00 144.390 301.357 211.452 -1099.270 80.915  -1370.492 -—1176.755 -—877.129 50.907 
1000.00 147.695 316.741 221.222 -1084.666 95.519 -1401.407 -1174.779 — 843.941 44.083 
1100.00 151.001 330.973 230.561 -1069.731 110.454 -1433.802 -1271.649 — 805.081 38.230 
1200.00 154.306 344.254 239.488 -1054.466 125.719 -1467.570 -—1268.384 — 762.808 33.204 
1300.00 157.611 356.735 248.031 -—1038.870 141.315 -1502.626 -—1264.903 —720.816 28.963 

References 

Phase H/S C, 


SOL Kut/e 


] 


] 


140.115 


Phase 


SOL-C 


SOL-D 


LIQ 


2 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
999.00 


999.00 
1000.00 
1071.00 


1071.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3695.00 


References 


Phase 


SOL-C 
SOL-D 
LIQ 


H/S 


Hu1 
Hu1 
Hu1 


[=== == 


J/(K mol) 


69.454 
69.621 
Me O9 
84.034 
89.583 
94.514 
98.999 
103.152 
107.001 
2995 
109.996 
110.033 
112.614 
5.098 
WW 
WES) 
121.999 
125.016 
127.810 
130.411 
132.844 
135.129 
137.284 
139.322 
141.256 
143.095 
144.849 
146.525 
148.129 
149.668 
151.147 
152.569 
153.940 
155.263 
156.541 
Wel 
158.974 
160.134 
161.259 
162.352 
163.414 


CERIUM 
S  -(G-H298)/T H H-H298 G 

ll kJ / mol 

69.454 0.000 0.000 — 20.708 
69.455 0.050 0.050 — 20.836 
70.528 2.813 2.813 — 28.211 
72.600 Seale STAT — 36.300 
74.979 8.763 8.763 —44.987 
77.423 11.962 11.962 —54.196 
79.844 15i325 15.325 —63.875 
82.206 18.851 18.851 —73.985 
84.474 22.504 22.504 — 84.389 

2.992 
84.474 25.496 25.496 — 84.389 
84.499 25.534 2584 — 84.499 
86.279 28.205 28.205 -—92.405 
5.460 

86.279 33.665 33.665 —92.405 
87.121 34.758 34.758 —95.833 
89.893 38.528 38.528 — 107.871 
92.480 42.297 42.297 — 120.224 
94.905 46.067 46.067 — 132.867 
97.186 49.837 49.837 — 145.779 
99.340 53.607 53.607 — 158.943 
101.378 ey eVlT/ SOI — 172.343 
103.314 61.146 61.146 — 185.965 
105.156 64.916 64.916 -— 199.796 
106.913 68.686 68.686 — 213.826 
108.593 72.456 72.456 — 228.044 
110.201 76.225 76.225 — 242.442 
111.744 79.995 79.995 — 257.011 
113.227 83.765 83.765 -—271.745 
114.654 87.535 SieDSo — 286.635 
116.029 91.305 91.305 — 301.676 
117.356 95.074 95.074 —316.863 
118.639 98.844 98.844 — 332.188 
119.879 102.614 102.614 — 347.649 
121.080 106.384 106.384 — 363.240 
122.244 110.154 110.154 —378.956 
123.373 113.923 113.923 — 394.794 
124.470 117.693 117.693 — 410.749 
125.535 121.463 121.463 — 426.819 
126.571 125:233 125:233 — 443.000 
127.580 129.002 129.002 — 459.289 
128.514 132.584 132.584 — 474.860 


164.396 


Remarks 


Hu1 


BPT= 3695. / L= 414.2 kJ 


AH; AG 

=F] 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
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GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase Al dS 


GAS Hut 


Hu1,e 


J/(K mol) 


191.766 
191.909 
198.739 
204.452 
209.544 
214.215 
PAS} Soy 
222.597 
226.376 
229.908 
233.208 
236.291 
239.173 
241.868 
244.394 
246.766 
248.997 
251.102 
253.091 
254.977 
256.770 
258.477 
260.108 
261.669 
263.166 
264.603 
265.987 
267.320 
268.606 
269.848 
271.049 
272.210 
273.336 
274.426 
275.484 
276.509 
277.506 
278.476 


CERIUM (GAS) 


S  -(G-H298)/T H H-H298 G 

if kJ / mol 
191.766 422.584 0.000 365.409 
191.766 422.627 0.043 365.054 
192.688 425.005 2.421 345.509 
194.482 427.569 4.985 325.343 
196.575 430.365 7.781 304.639 
198.766 433.399 10.815 283.448 
200.971 486.648 14.064 261.807 
203.152 440.085 17.501 239.747 
205.288 443.673 21.089 217.296 
207.367 447.379 24.795 «194.480 
209.385 451.172 28.588 171.322 
211.337 455.024 32.440 147.846 
213.224 458.913 36.329 124.071 
215.044 462.820 40.236 100.017 
216.801 466.733 44.149 75.703 
218.494 470.646 48.062 51.144 
220.128 474.550 51.966 26.354 
221.703 478.442 55.858 1.348 
093,003 482321 59.737. -23.862 
224.691 486.186 63.602 -49.266 
226.108 490.0839 67.455 -74.854 
227.479 493.880 71.296 -100.617 
228.805 497.712 75.128 -126.547 
230.088 501.536 78.952  -152.637 
231.332 505.352 82.768  -178.879 
232.538 509.161 86.577 -205.268 
233.708 512.965 90.381  -231.798 
234.844 516.764 94.180 258.464 
235.948 520.557 97.973  -285.260 
237.022 524.345 101.761 -312.183 
238.066 528.127 105.543  -339.228 
239.084 531.903 109.319  -366.392 
240.074 535.672 113.088  -393.669 
241.040 539.434 116.850  -421.058 
241.983 543.187 120.603  -448.553 
242.902 546.931 124.347 -476.153 
243,800 550.667 128.083  -503.854 
244.676 554.404 131.820 -531.654 
245.533 558.141 135.557 —559.549 


279.422 


AH; AG; 
422.584 386.117 
422.577 385.891 
422.192 373.720 
421.852 361.643 
421.603 349.626 
421.437 337.644 
421.324 325.682 
44 283° 813.732 
418.139 301.796 
412.621 290.313 
412.644 279.194 
412.727. 268.070 
412.846 256.938 
412.983 245.797 
413.127 234.646 
413.269 223.487 
413.404 212.319 
413.526 201.145 
413.635 189.964 
413.730 178.778 
413.813 167.588 
413.885 156.394 
413.947 145.197 
414.001 133.998 
414.047 122.797 
414.087 111.595 
414.121 100.391 
414.150 89.185 
414.173 77.979 
414.191 66.773 
414.204 55.565 
414.210 44.358 
414.210 33.150 
414.202 21.943 
414.185 10.735 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


140.115 


log Kg 


204.981 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase ies 


SOL Nb1/e 


== 


Cy 


103.307 
103.923 
126.631 
138.741 
146.681 
152.651 
Wool 
161.881 
165.812 
169.495 
173.010 
176.406 
179.716 
182.962 
186.159 
189.319 
192.450 
WSs 
198.646 
201.719 
204.780 
207.830 
210.872 
213.906 


CERIUM HEXABORIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ileal kJ / mol 


74.057 74.057 -—338.904 0.000 -360.984 

74.698 74.059 —-338.712 Oi2 soil 122 
108.111 78.460  -—327.044 11.860 -370.288 
137.782 87.423 —-313.724 25.180 ~—382.615 
163.821 98.0832 —299.431 39.473 —397.723 
186.898 109.110  -284.453 54.451 — 415.281 
207.611 120.150 -268.935 69.969 -435.024 
226.424 130.929  =252.959 85.945 -456.740 
243.686 141.353 -236.571 102.333 -—480.257 
259.664 151.391 —219.804 119.100 -505.434 
274.563 161.042  —202.678 136.226 —532.154 
288.546 WHOS ile 7ole  iheeieiss = caf sh0).Sh117/ 
301.741 179.238 -167.400 171.504 -589.837 
314.251 187.825 ~—149.265 189.639 —620.642 
326.162 196.102  -130.809 208.095  -652.667 
337.542 204090 -112.035 226.869 -685.857 


348.452 211.809 -92.946 245.958  -—720.160 
358.941 219.278 —73.545 265.359  -755.533 
369.050 226.516 —53:835 ~285:009  —791.936 
378.817 233.537 —33.817 305.087 -829.332 
388.271 240.357 -13.492 325.412  -867.689 
397.441 246.988 7.1389 346.043 -—906.977 
406.351 253.443 28.074 366.978 —947.168 
415.021 259.734 49.313 388.217  -988.239 


AH, AG, 

~338.904 —329.847 
~338.888  -329.791 
~338.171  —326.880 
~338.139  -324.076 
~338.775  - 321.213 
~339.926  —318.202 
~341.470  —314.997 
-343.313 311.580 
~348.383  -307.941 
~356.020 303.644 
-358.197 -298.786 
~360.344 -293.748 
~362.444 -—288.546 
~364.484 -283.196 
-366.454 -277.713 
~368.347 -272.108 
~370.155  -266.394 
-371.874  -260.582 
-373.499  - 254.682 
~375.028  -248.704 
~376.455  -242.654 
-377.779  -236.542 
680.554  -223,962 
~682.135  -204.904 


374 


CeBr3 


Phase T 


ei hale ice 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1005.00 


LIQ 1005.00 
1100.00 
1200.00 


References 


Phase Fes 


SOL Pa2 
LIQ Dw4,Pa2 


Cp 


100.832 
100.903 
104.227 
107.001 
109.558 
112.014 
114.415 
116.784 
119.134 
119.251 


152.674 
152.674 
152.674 


Cp 


Pa2 
Dw4 


CERIUM BROMIDE 


S —(G-H298)/T H H-H298 


G 
kJ / mol 


J/(K mol) i I 


207.108 207.108  -882.824 0.000 
207,732, e207 110! =882,697 0.187 
237.236 211.110  -872.374 10.450 
260.798 218.769 -861.810 21.014 
280.534 227.462 -850.980 31.844 
297.608 236.290 -839.901 42.923 
312.723 244.917 -828.579 54.245 
326.336 253.220 -817.019 65.805 
338.762 261.161 —805.223 77.601 
339.357 261.549 -804.627 78.197 
51.624 51.882 
390.981 261.549 -752.745 130.079 
404.770 273.332 -738.241 144.583 
418.055 284846 -722.974 159.850 


— 944.573 
—944.957 
— 967.268 
— 992.208 
— 1019.301 
—1048.227 
— 1078.758 
—1110.722 
—1143.985 
—1145.681 


—1145.681 
— 1183.489 
—1224.640 


AH; AG; 
-—882.824 -855.793 
-—882.897 -855.625 
-927.119 -837.332 
-924.998 -815.129 
-922.792 -793.361 
-920.515  -771.968 
-918.177 -750.906 
-915.780 -730.141 
-916.315 -709.642 
-916.190 -708.609 
-—864.308 -708.609 
-864.216 -693.998 
-—858.388 -678.781 


379.827 


log Ky 
[ = 


149.931 
148.978 
109.344 
85.156 
69.068 
57.605 
49.029 
42.376 
37.068 
36.830 


36.830 
32.955 
29.547 


] 


375 


379.827 CERIUM BROMIDE (GAS) CeBr3{[g] 
Phase a C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (A HY el) [ kJ / mol ] [ - 
GAS 298.15 80.062 398.368 398.368 —597.057 0.000 -715.830 -597.057 -627.051 109.857 
300.00 80.102 398.863 398.369 -596.909 0.148 $-716.568 -597.169 -627.236 109.212 
400.00 81.555 422.127 401.531 — 588.819 8.238  -—757.670 -643.564  -627.734 81.974 
500.00 82.687 440.448 407.547 -580.606 16.451 —800.830 -643.795 -623.751 65.163 
600.00 83.784 455.621 414.330  -572.282 24.775 -845.655 -644.094 -619.715 53.951 
700.00 84.793 468.614 421.179  -563.852 33.205  -891.882 -644.466 -615.624 45.938 
800.00 85.665 479.995 427.834  -—555.328 41.729 —939.324 -644.926 -611.473 39.925 
900.00 86.373 490.128 484.203 -546.725 50.332 -987.840 -645.486 -607.259 35.244 
1000.00 86.913 499.257 440.260  -538.059 58.998 -1037.317 -649.151 -— 602.974 31.496 
1100.00 87.292 507.560 446.006 -529.348 67.709 -1087.664 -655.323 -598.173 28.405 
1200.00 87.522 515.166 451.457 -520.606 76.451 -1138.805 -656.020 -592.947 25.810 
1300.00 87.623 S22 mia 456.631 —511.848 85.209 -1190.677 -656.710  -—587.663 23.613 
1400.00 87.617 528.671 461.548 —503.085 93.972 -1243.224 -657.404 -582.326 PN TPT 
1500.00 87.528 534.713 466.226 -494.327 102.730 -1296.396 -658.112 -576.938 20.091 
1600.00 87.381 540.357 470.685 —485.581 111.476 -1350.153 -658.839  -571.503 18.658 
1700.00 87.201 545.650 474.941 —476.852 120.205 -1404.456 -659.592 -566.022 17.392 
1800.00 87.016 550.629 479.009 -468.141 128.916 -1459.272 -660.370 -—560.495 16.265 
1900.00 86.853 555.329 482.903 —459.448 137.609 -1514.572 -661.174  -554.925 15.256 
2000.00 86.738 559.780 486.686 -450.769 146.288 -1570.330 -661.999 -549.312 14.347 
References 
Phase AEs CG 
GAS Pa2 Pa2 
164.137 CERIUM DICARBIDE CeC2 
Phase il Cy S —(G-H298)/T H H-H298 G AHs AG; log Ky 
[K] [ J/(K mol) [ kJ / mol ] [ - 
SOL 298.15 61.007 84.098 84.098 —63.011 0.000 -—88.085 -63.011 — 63.954 11.204 
300.00 61.151 84.476 84.100 — 62.898 Ole — 88.241 —62.979 — 63.960 WEAS6 
400.00 66.547 102.899 86.575 —56.481 6.530 -97.641  -61.399 — 64.532 8.427 
500.00 69.538 118.096 91.405 -49.665 13.346 -108.713 -60.150 — 65.468 6.839 
600.00 71.584 130.964 96.953 -42.604 20.407 -121.183 -59.295 — 66.618 5.800 
700.00 US tey2 142.123 102.626 —~35.363 27.648  -134.850 -58.810 — 67.882 5.065 
800.00 74.543 151.986 108.192 -27.976 35.035 -149.564 -58.633 —69.194 4.518 
900.00 75.766 160.838 113.558 -20.459 42552  -165.213 -58.709 -—70.512 4.092 
1000.00 76.902 168.880 118.694 =~ 121825 *) 50.186 —181.705' ~—61.996 -—71.806 3.751 
1100.00 77.982 176.260 123.596 —5.081 57.930  -198.967 -67.853 —72.620 3.448 
1200.00 79.024 183.091 128.273 PiiTho)  (Sev,7AS3 —216.939 -68.264 —73.035 3.179 
1300.00 80.039 189.456 WGA 7AE/ 10.723 73.734  -235.570 -68.663 -73.417 2.950 
1400.00 81.035 195.424 137.004 18.777 81.788 —254.817 -69.037 —73.768 2.752 
1500.00 82.016 201.049 141.088 26.930 89.941 -274.643 -69.373 -—74.094 2.580 
References 
Phase H/S C, 


SOL Nb1 


] 


376 


Ce2C3 DICERIUM TRICARBIDE 316.263 

Phase 1 C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) 1 | kJ / mol ] fae 

SOL 298.15 103.345 173.636 173.636 — 176.565 0.000 —228.335 -176.565 — 181.784 31.848 
300.00 103.645 174.276 173.638 — 176.374 0.191 —228.656 -176.521 — 181.817 31.657 
400.00 114.600 205.794 177.861 — 165.392 Wale) —247.709 -174.175 - 183.941 24.020 
500.00 120.311 232.036 186.148 -— 153.621 22.944 —269.639 -172.207 — 186.621 19.496 
600.00 123.958 254.314 195.700 — 141.396 35.169 —293.985 -170.814 — 189.645 16.510 
700.00 126.630 273.632 205.484 — 128.861 47.704 —320.404 -170.012 — 192.854 14.391 
800.00 128.784 290.686 215.089 -— 116.087 60.478 —348.636 -169.736 -— 196.142 12.807 
900.00 130.635 305.964 224.352 — 103.114 orl —378.482 -169.914 — 199.437 Wey 
1000.00 132.298 319.815 233.216 — 89.967 86.598 —409.781 -176.490 — 202.683 10.587 
1100.00 133.839 332.497 241.673 - 76.659 99.906 —442. 406 -188.197 — 204.969 9.733 
1200.00 135.297 344.206 249.736 -—63.202 113.363 —476.248 -189.016 — 206.458 8.987 
1300.00 136.695 355.091 257.427 -49.602 126.963 —511.219 -189.830 — 207.878 8.353 
1400.00 138.052 365.271 264.770 —35.864 140.701 —547.243 -190.619 — 209.237 7.807 
1500.00 139.376 374.841 271.792 -21.992 154.573 —584.253 -191.365 —210.540 TeSeyZ 

References 

Phase AS Cr 

SOL Kul e 

CeCl3 CERIUM CHLORIDE 246.473 

Phase ile Cp S —(G-H298)/T H H-H298 G AH; AG; log Ks 
[K] J/(K mol) Ih kJ / mol ] [ - 

SOL 298.15 87.864 150.959 150.959 -1053.531 0.000 -1098.539 -—1053.531 — 978.048 171.350 
300.00 88.333 151.504 150.960 -1053.368 0.1638 -1098.819 -1053.512 — 977.580 170.212 
400.00 103.876 179.415 154.660 -1043.629 9.902 -1115.395 -1051.737 — 952.504 124.384 
500.00 ORAS 203.361 162.071 -1032.886 20.645  -1134.567 -—1049.255 — 927.975 96.945 
600.00 113.491 223.764 170.697 -1021.690 31.841 -1155.949 -—1046.557 — 903.971 78.698 
700.00 115.975 241.449 179.569 -1010.215 43.316 -1179.229 -—1043.796 — 880.424 65.698 
800.00 118.521 257.098 188.300 -—998.493 55.088  -1204.171 -1040.994 — 857.276 55.974 
900.00 121.553 271.227 196.741 —986.494 67.0387 -1230.598 -—1038.111 — 834.483 48.432 
1000.00 125.298 284.221 204.848 -—974.158 79.373 -1258.379 -—1038.070 -—812.016 42.415 
1080.00 128.892 293.996 211.092 — 963.994 89.5387 -1281.511 -—1040.879 — 793.987 38.402 

49.201 Hoes 

LIQ 1080.00 159.829 343.197 211.092 -—910.857 142.674 -1281.511 -987.742 —793.987 38.402 
1100.00 159.829 346.130 213.521 -—907.661 145.870 -1288.404 -986.427 -790.411 SiRooS 
1200.00 159.829 360.037 225.159 —891.678 161.853 -1323.722 -979.859 -—772.881 33.643 
1300.00 159.829 372.830 236.033 -—875.695 177.836 -1360.374 -973.306 —755.899 30.372 

References 

Phase H/S Cy 

SOL Nb1 Pa2 

LIQ Pa2 Pa2 


] 


] 


246.473 


Phase il 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Avs 


GAS Pa2 


Pa2 


CERIUM CHLORIDE (GAS) 


S  -~(G+H298)/T 


J /(K mol) 


370.714 
BELLS 
394.086 
412.222 
427.293 
440.222 
451.562 
461.666 
470.776 
479.063 
486.658 
493.659 
500.146 
506.182 
511.822 
517.110 
522.086 
526.783 
531.232 


H H-H298 G 

|. IL kJ / mol 
370.711 -—722.995 0.000 -—833.523 
370.713  -722.850 0.145 -834.209 
373.820  -714.889 8.106  -872.523 
379.748  -706.758 16.237 -912.869 
386.451 -698.490 24505  -954.866 
393.231 -690.101 32.894 -998.257 
399.828 -681.608 41.387 -1042.858 
406.148 -673.029 49.966 -1088.528 
412.163 -664.382 58.613 -1135.158 
417.874  -655.687 67.308 -1182.656 
423.294 -646.958 76.037 -1230.947 
428.441 —638.211 84.784 -1279.968 
433.334  -629.458 93.537 -1329.662 
437.991 —620.709 102.286 -1379.982 
442.431 —611.970 111.025 -1430.885 
446.670 -603.247 119.748 -1482.335 
450.723 -594.542 128.453 -1534.297 
454.604 -585.855 137.140 -1586.742 
458.325 -577.180 145.815 -1639.645 


377 


CeCl3[g] 
AH; AG; log K; 
[ Pes 

—722.995 —713.031 124.920 
-—722.994 -—712.970 124.139 
-722.996 -709.631 92.668 
—723.126 —706.278 73.784 
—723.357 — 702.888 61.192 
— 723.682 —699.452 52.194 
-—724.109 —695.962 45.442 
—724.646 -—692.413 40.187 
—728.294 -688.795 35.979 
—734.452 — 684.663 BZ bi 
—735.140 — 680.106 29.604 
-—735.822 —675.492 27.142 
-—736.510 —670.826 25.029 
—737.214 — 666.110 23.196 
-737.939 — 661.346 21.591 
— 738.691 — 656.536 20.173 
—739.471 —651.681 18.911 
—740.279 — 646.782 17.781 
—741.112 — 641.840 16.763 


] 


378 


CeF3 


Phase 


SOL 


LIQ 


r 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1710.00 


1710.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL 
LIQ 


nl iS 


Pa2/Nb1 
Pa2 


Cp 


93.096 

93.2112 

97.526 
100.133 
102.398 
104.799 
107.541 
110.722 
114.392 
118.583 
123:311 
128.587 
134.418 
140.809 
147.763 
155.282 
156.065 


133.888 
133.888 
133.888 
133.888 


Cp 


Pa2 
Pa2 


CERIUM FLUORIDE 


S —(G—-H298)/T H H-H298 G 
J/(K mol) Jat kJ / mol 
115.269 115.269 -1688.913 0.000 -1723.281 
115.845 115.271 -1688.741 0.172 -1723.494 
143.325 118.988 -1679.179 9.734 -1736.508 
165.381 126.134 -1669.289 19.624 -1751.980 
183.838 134.254 -1659.162 29.751 -1769.465 
199.800 142502 -1648.805 40.108 -1788.665 
213.968 150.566 -1638.191 50.722 -1809.366 
226.814 158.335 -1627.282 61.631 -1831.414 
238.665 165.782 -1616.030 72.883 -1854.695 
249.760 172.917 -1604.386 84.527 -1879.122 
260.277. = 179.768 -1592.296 96.617 -—1904.628 
270.352 186.346 -1579.706 109.207 -1931.163 
280.091 192.696 -1566.560 122.353 -1958.687 
289.580 198.840 -1552.803 136.110 -1987.173 
298.886 204.803 -1538.380 150.533 -2016.597 
308.067 210.608 -—1523.232 165.681 -2046.946 
308.980 211.180 -1521.675 167.238 -—2050.031 
32.542 55.647 
341.522 211.180 -1466.028 222.885 -—2050.031 
348.390 217.870 -1453.978 234.935 -2081.080 
355.629 224.932 -1440.590 248.323 -2116.284 
362.496 231.640 -1427.201 261.712 -—2152.193 


AH AGy 
—1688.913 -1611.878 
-—1688.877  -1611.400 
—1686.898 -1585.871 
-1684.958 -1560.840 
-—1683.087 -1536.194 
-1681.253 -1511.857 
-1679.412 -1487.782 
-1677.501 -1463.942 
-1678.452 -1440.318 
—1681.592 -1416.466 
—1678.864 -1392.481 
-1675.663 -1368.742 
-1671.931 -1345.269 
-1667.610 -1322.084 
-—1662.641 -1299.207 
-1656.965 -1276.662 
—1656.357 -1274.427 
—1600.710 -1274.427 
-—1597.200 -1257.345 
—1593.315 —1238.5/0 
-—1589.445 -1219.999 


197.110 


log K; 
[ = 


282.394 
280.570 
207.094 
163.060 
133.738 
112.816 
97.142 
84.965 
75.235 
67.262 
60.613 
54.997 
50.193 
46.039 
42.415 
39.227 
38.929 


38.929 
36.487 
34.051 
31.863 


] 


379 


197.110 CERIUM FLUORIDE (GAS) CeF3{g] 

Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] a (Kmiol) lee kJ / mol [ - 

GAS 298.15 WEES Solon 337.101 -1248.506 0.000 -1349.013 -1248.506  -1237.610 216.824 
300.00 72.672 Bool 337.103 -1248.372 0.1384 -1349.637 -1248.508 -1237.542 215.475 
400.00 76.697 359.062 340.008 -1240.885 7.621 -—1384.509 -1248.605 -1233.872 161.127 
500.00 79.344 376.476 345.615 -1233.076 15.480 -1421.314 -1248.745 -1230.174 128.515 
600.00 81.367 391.128 352.012 -1225.036 23.470  -1459.713 -1248.960 -1226.441 106.771 
700.00 82.974 403.796 358.525 -1216.816 31.690 -1499.474 -1249.265  -1222.665 91.236 
800.00 84.249 414.962 364.896 -1208.452 40.054 -1540.422 -1249.673  -1218.839 79.582 
900.00 85.243 424.946 371.023 -1199.976 48.5380 -1582.427 -1250.195 -1214.955 70.514 
1000.00 85.990 433.967 376.874 -1191.412 57.094 -1625.380 -1253.834  -1211.003 63.256 
1100.00 86.523 442.190 382.443 -1182.785 65.721 -1669.194 -1259.990 -1206.538 57.294 
1200.00 86.873 449.734 387.741 -1174.114 74.392 -1713.795 -—1260.681  -—1201.648 52.306 
1300.00 87.068 456.697 392.781 -1165.415 83.091 -1759.121 -1261.373  -1196.700 48.084 
1400.00 87.137 463.152 397.580 -1156.704 91.802 -1805.117 -1262.075 -1191.699 44 463 
1500.00 87.109 469.164 402.154 -1147.991 100.515 -1851.737 -—1262.798 -1186.648 4-623 
1600.00 87.012 474.783 406.519 -1139.285 109.221 -1898.937 -1263.546 -1181.547 38.574 
1700.00 86.874 480.054 410.692 -1130.590 117.916 -1946.682 -—1264.323 -1176.398 36.146 
1800.00 86.724 485.015 414.684 -1121.910 126.596 -1994.938 -1265.132 -1171.203 33.987 
1900.00 86.591 489.700 418.510 -1113.245 135.261 -2043.675 -—1265.971 -1165.962 32.055 
2000.00 86.501 494.139 422.182 -1104.591 143.915 -2092.869 -—1266.835 -1160.676 30.314 

References 

Phase al is Cy 

GAS Pa2 Pa2 

142.131 CERIUM DIHYDRIDE CeH2 

Phase ly Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] == J /(Kimol) asl kJ / mol ] Ss 

SOL 298.15 40.884 55.647 55.647 —205.016 0.000 —221.607 -205.016 — 161.937 28.371 
300.00 40.920 55.900 55.648 — 204.940 0.076 —221.710 -—205.043 — 161.670 28.149 
400.00 42.844 67.936 57.276 —200.752 4.264 —227.926 -206.524 — 146.988 19.195 
500.00 44.769 77.103 60.414 -— 196.371 8.645 — 235.223 -207.970 — 131.936 13.783 
600.00 46.693 86.035 64.006 — 191.798 13.218 —243.420 -209.372 — 116.597 10.151 
700.00 48.618 93.378 67.687 — 187.033 17.983 —252.397 -—210.743 -— 101.025 7.539 
800.00 50.543 99.995 71.319 — 182.075 22.941 —262.071  -212.101 — 85.259 5.567 
900.00 52.467 106.059 74.846 -— 176.924 28.092 —272.378 -213.452 — 69.322 4.023 
1000.00 54.392 111.687 78.252 —171.581 33.435 — 283.268 -217.795 — 53.232 PTR 
1100.00 56.317 116.961 81.534 — 166.046 38.970 —294.703 -—224.522 — 36.566 1.736 
1200.00 58.241 121.944 84.696 — 160.318 44.698 -—306.651 -225.643 — 19.428 0.846 

References 

Phase nl iS Ge 

SOL Nb1/B2 B2,Ku1 


] 


380 


Cel3 


Phase 


SOL 


LIQ 


: 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1033.00 


1033.00 
1100.00 
1200.00 
1300.00 


References 


Phase 


SOL 
LIQ 


H/S 


Nb1/Pa2 
Dw4 


——— 


Cp 


100.419 
100.487 
103.816 
106.775 
109.589 
112.334 
115.042 
117.730 
120.404 
121.284 


152.716 
152.716 
152.716 
152.716 


Cy 


Pa2 
Dw1 


S 


J/(K mol) 


227.191 
227.813 
257.191 
280.679 
300.396 
317.496 
332.673 
346.379 
358.921 
362.845 

50.225 
413.069 
422.666 
435.954 
448.178 


CERIUM IODIDE 
—(G—-H298)/T H H-H298 G 

[ kJ / mol 
227.191 — 649.775 0.000 —-717.512 
227.193  -649.589 0.186 -—717.933 
231.176 -639.369 10406 —-—742.245 
238.804  -628.838 20.937 -769.177 
247.469 -618.019 31.756 —798.257 
256.278 -606.922 42.853 -829.170 
264.896  -595.553 54.222 -861.692 
23.2008" —5869iom 60,860 890,055 
281.154 —572.008 77.767  —930.929 
283.701 —568.020 81.755 -942.838 

51.882 

283.701 —516.138 133.637 -942.838 
291.876 -505.906 143.869 -970.839 
303.337 -490.634 159.141 -1013.780 
314.015 -475.363 174.412 -1057.994 


AH AG; 
-649.775  -644.863 
-649.790 -644.832 
— 674.791 — 642.206 
-739.455  -627.841 
-737.308 -605.718 
-—735.055  —583.963 
-732.707 -—562.538 
-730.265 -541.412 
-730.722 -520.561 
—729.853 | —513.639 
OVO —513.639 
-—679.536 —502.957 
—673.736 -—487.160 
-667.946 -471.847 


520.828 


log K; 
[ = 


1129778 
WIZ2US 
83.863 
65.590 
52.732 
43.576 
36.730 
31.423 
27.191 
ZOE 


25.973 
23.883 
21.206 
18.959 


] 


381 


520.828 CERIUM IODIDE (GAS) Cel3[g] 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] $9: / (KK mol) lI kJ / mol [ - 

GAS 298.15 81.567 427.342 427.342  -371.958 0.000 -499.370 -371.958 -426.721 74.760 
300.00 81.594 427.847 427.343  -371.807 0.151 -500.161 -372.008 -427.060 74.358 
400.00 82.457 451.453 430.556 -363.599 8.359 -544.181 -399.021 — 444.144 57.999 
500.00 83.253 469.935 436.650 -355.315 16.643  -590.283 -465.932  -448.947 46.901 
600.00 84.174 485.194 443.505  -346.945 25.013 -638.061 -466.234  -445.522 38.786 
700.00 85.090 498.239 450.415  -338.481 33.477 -687.248 -466.613  -442.042 32.986 
800.00 85.907 509.656 457.121 -329.930 42.028 -737.655 -467.083  -438.501 28.631 
900.00 86.578 519.815 463.533 -321.304 50.654 -789.138 -467.655 -434.895 25.241 
1000.00 87.085 528.965 469.626 -312.620 59.338 -841.584 -471.334  -431.216 22.524 
1100.00 87.428 537.282 475.404 -303.893 68.065 -894.903 -477.523 -427.021 20.278 
1200.00 87.618 544.898 480.883 -295.139 76.819 -949.017 -478.241 — 422.398 18.387 
1300.00 87.673 551.915 486.080 -286.374 85.584 -1003.863 -478.957 -417.715 16.784 
1400.00 87.655 558.412 491.018  -277.606 94.352 -1059.383 -479.680  -412.977 15.408 
1500.00 87.570 564.457 495.715 -268.845 103.113 -1115.530 -480.419 -408.187 14.214 
1600.00 87.439 570.104 500.189 -260.094 111.864 -1172.261 -481.177  -403.347 13.168 
1700.00 87.278 575.401 504.459 = =-251.358 120.600 -1229.539 -481.959 -398.459 12.243 
1800.00 87.102 580.384 508.540 -242639 129.319 -1287.331 -482.767 -393.524 11.420 
1900.00 86.919 985.089 512.447 -233.938 138.020 -1345.607 -—483.601 — 388.544 10.682 
2000.00 86.734 589.543 516.191 -—225.255 146.703 -1404.340 -484.463 -383.518 10.016 

References 

Phase in PS Gy 

GAS Pa2 Pa2 

164.420 CERIUM MAGNESIUM CeMg 

Phase if Ge S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (KO) eal kJ / mol ] b= 

SOL 298.15 52.269 105.428 105.428 — 16.180 0.000 —47.613  -16.180 — 17.163 3.007 
300.00 52.317 WO) 7452 105.429 — 16.083 0.097 — 47,809 -16.179 = WMS 2.989 
400.00 54.902 WZ likes 107.512 =0%M22 5.458 SIS STO — 17.506 2.286 
500.00 57.488 133.685 111.531 SSE) a OVA/ -71.946 -16.086 = shale 1.865 
600.00 60.074 144.395 116.136 ON SenO.950 -—85.862 -16.040 — 18.213 1.586 
700.00 62.660 153.850 120.861 6.912 23.092 -100.783  -16.007 — 18.578 1.386 
800.00 65.245 162.386 125.527 13:307; = 29,487 ~*—1:16;601 » “=15,997 — 18.947 1.237 
900.00 67.831 170.220 130.063 19.961 36.141 -133.237 -16.010 = Oot 1.121 
984.00 70.003 176.368 133.756 25.750 41.930 -147.796 -—24.994 — 19.020 1.010 

References 

Phase nt oS Cp Remarks 

SOL Hu1/O1,e  e Hut DPT= 984. 


] 


382 


CeN 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nS 


SOL Nb1/e 


S 


J/(K mol) 


44.350 
44.600 
56.892 
67.131 
75.847 
83.430 
90.148 
96.190 
101.689 
106.743 
111.427 
WDA 
119.900 
123.770 
127.439 
130.928 
134.260 
137.450 
140.513 


CERIUM NITRIDE 


—(G-H298)/T H H-H298 G 

kJ. / mol 
44.350  -331.000 0.000 -344.223 
44.351  -330.925 0.075 -344.305 
45.998  -326.643 4.357 -349.399 
49.231  -322.050 8.950 -355.615 
52.958  -317.267 13.733 362.775 
56.782 -312.346 18.654  -370.747 
60.540  -307.314 23.686  -379.432 
64.171  -302.183 28.817 -388.754 
67.652 -296.963 34.037 -398.652 
70.979  -291.660 39.340  -409.077 
74.157 -286.277 44.723 -419.989 
77.194 -280.816 50.184  -431.352 
80.099  -275.279 55.721 -443.139 
82.883  -269.669 61.331  -455.324 
85.554 -263.985 67.015  -467.886 
88.121 -258.228 72.772  -480.806 
90.593  -252.399 78.601  -494.067 
92.975  -246.499 84.501  -507.653 
95.276  -240.527 90.473 -521.552 


AH; AG; 
-331.000 -294.951 
-331.002  -294.727 
— 330.941 — 282.638 
-—330.722 -270.586 
-330.477 -—258.582 
-—330.276  -246.616 
— 330.161 — 234.674 
-330.146 -222.740 
-333.229 -210.799 
—338.798 -198.402 
—338.859  -185.636 
-338.865 -172.867 
-338.815 -—160.099 
-—338.708 -—147.337 
—338.543 -134.584 
-—338.319 -—121.843 
—338.035 -109.117 
— 337.689 -— 96.409 
— 337.282 — 83.720 


154.122 


log Ky 


383 


172.114 CERIUM DIOXIDE CeO2 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [==> / (K mol) eel kJ / mol ] [ - 

SOL 298.15 61.634 62.300 62.300  -1088.677 0.000 -1107.252 -1088.677 -—1025.379 179.642 
300.00 61.789 62.682 62.301 -1088.563 0.114 -1107.367 -1088.667 -1024.987 178.466 
400.00 67.582 81.351 64.807 -1082.060 6.617 -1114.600 -1087.898 -1003.866 131.091 
500.00 70.761 96.801 69.706 -1075.130 13.547 -1123.530 -—1086.931 —982.968 102.690 
600.00 72.911 109.902 75.342 -1067.941 20.736 -1133.882 -—1085.947 — 962.268 83.773 
700.00 74.576 Wa 81.109 -1060.564 28.113 -1145.453 -—1085.024 —941.729 70.273 
800.00 75.982 sh sy28} 86.769  -1053.034 35.643 -1158.092 —1084.194 —921.316 60.156 
900.00 Wile ook 140.346 92.229 -1045.372 43.305 -1171.683 -—1083.464 -—901.002 52.293 
1000.00 78.399 148.544 97.457 —-—1037.590 51.087 -1186.134 —1085.827 — 880.760 46.006 
1100.00 79.500 156.069 102.448 -1029.694 58.983 -1201.370 -—1090.664 — 860.135 40.844 
1200.00 80.559 163.032 107.210 -1021.691 66.986 -1217.329 —1089.980 — 839.207 36.530 
1300.00 81.589 169.521 111.756 -1013.584 75.093 -1233.960 ~—1089.225 —818.340 32.881 
1400.00 82.598 175.604 116.102 -1005.374 83.303  -1251.220 —1088.399 —797.533 29.756 
1500.00 83.591 1olkooe 120.262 —997.065 91.612 -1269.070 —1087.500 —776.788 27.050 
1600.00 84.572 186.763 124.250 -—988.656 100.021 -1287.477 -—1086.529 —756.105 24.684 
1700.00 85.544 191.919 128.080 -—980.150 108.527 -1306.413 -—1085.484 —735.485 22.599 
1800.00 86.508 196.836 131.764 -—971.548 117.129 -1325.853 -—1084.368 -—714.928 20.747 
1900.00 87.467 201.539 135.314 -—962.849 125.828 -1345.773 -—1083.178 — 694.436 19.091 
2000.00 88.421 206.050 138.739 -954.055 134622 -1366.154 -—1081.916 — 674.008 17.603 

References 

Phase H/S Gs Remarks 

SOL Nb1 Pal Ku1 MPT 2873. 

328.228 CERIUM OXIDE Ce203 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) i} IL kJ / mol ] [ - 

SOL 298.15 Nays) 150.582 150.582 -1796.191 0.000 -1841.087 -1796.191  -1707.925 299.221 
300.00 117.800 151.310 150.584 -1795.973 0.218 -1841.366 -1796.154 -1707.377 297.281 
400.00 128.176 186.794 155.352 -1783.614 12.577 -1858.332 -1793.778 -1678.125 219.141 
500.00 134.027 216.072 164.655 -1770.482 25.709  -1878.519 -1791.043 -1649.525 172.325 
600.00 138.096 240.886 175.345 -1756.867 39.324 -1901.398 -1788.258 -1621.484 141.163 
700.00 141.325 262.423 186.280 -1742.891 53.300 -1926.587 -1785.562 -1593.903 118.939 
800.00 144.105 281.480 197.012 -1728.616 67.575 -1953.800 -1783.019  -1566.699 102.295 
900.00 146.625 298.600 207.364 -1714.078 82.1138  -1982.819 -1780.642 -1539.803 89.368 
1000.00 148.983 314.172 217.278 -1699.297 96.894 -2013.469 -1784.419 -1513.157 79.039 
1100.00 (Slk235 328.478 226.745 -1684.285 111.906 -2045.611 -1793.119 -1485.842 TAehisisy/ 
1200.00 153.415 341.731 235.782 -1669.052 127.1389 -2079.129 -1790.749 -1458.011 63.466 

References 

Phase nl Ww S Cy 

SOL Nb1 Pa2 


] 


384 


] 


CeAIO3 CERIUM ALUMINIUM TRIOXIDE 215.095 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG log Kg 
[K] (J / (Kol) it kJ / mol ] [pa] 

SOL 298.15 94.538 109.621 109.621 -1753.514 0.000 —1786.197 -1753.514 -1665.313 291.756 
300.00 94.851 110.207 109.623 -1753.339 0.175 -—1786.401 -1753.515 -1664.765 289.861 
400.00 106.849 139.325 113.511 -1743.188 10.326 -1798.919 -1753.091 -1635.224 213.538 
500.00 113.930 163.981 121.205 -1732.126 21.388 —1814.117 -1752.162 -1605.859 167.763 
600.00 119.077 185.227 130.146 -1720.465 33.049 —1831.601 -1751.041 -1576.701 137.264 
700.00 123.309 203.909 139.375 -1708.340 45.174 —1851.077 -1749.864 -1547.738 115.494 
800.00 127.055 220.623 148.505 -1695.819 57.695 —1872.318 -1748.714 -1518.942 99.177 
900.00 130.518 235.790 157.373 -1682.939 70.575 -—1895.150 -1747.656 -1490.285 86.494 
1000.00 133.804 249.713 165.921 -1669.722 83.792 —1919.435 -1760.260 -1460.977 76.314 
1100.00 136.976 262.615 174.131 -1656.182 97.332 -—1945.059 -1764.382 -1430.964 67.951 
1200.00 140.070 274.667 182.013 -1642.329 111.185 -1971.929 -—1762.797 —1400.721 60.972 
1300.00 143.108 285.999 189.580 -1628.170 125.344 -1999.968 -—1760.957 — 1370.621 55.072 
1400.00 146.107 296.714 196.853 -—1613.709 139.805 -2029.108 -1758.861 —1340.672 50.021 
1500.00 149.076 306.896 203.853 —1598.949 154.565 -2059.293 -—1756.508 —1310.882 45.649 
1600.00 152.022 316.611 210.599 -—1583.894 169.620 -2090.472 -—1753.898 —1281.258 41.829 
1700.00 154.951 325.916 917.110 -1568.545 184.969 -2122.602 -1751.032 —1251.804 38.463 
1800.00 157.867 334.855 993.405 —-1552.904 200.610 -2155.643 -1747.909 -1222.527 35.477 

References 

Phase nl LS) Cp 

SOL Nbi/e e 

CeCrO3 CERIUM CHROMIUM TRIOXIDE 240.109 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] = 7 (Kimo) I {i kJ / mol ] [ - 

SOL 298.15 WCE 105.018 105.018 -1540.130 0.000 -1571.441 -1540.130 -1451.938 254.374 
300.00 132.612 105.839 105.021 -1539.885 0.245 -1571.636 -1540.059 -1451.391 252.710 
400.00 129.103 143.384 110.164 -1526.842 13.288 -1584.196 -1536.665 -1422.369 185.742 
500.00 128.838 172.129 119.790 -1513.960 26.170  -—1600.025 -1533.878 -1394.127 145.643 
600.00 129.850 195.696 130.534 -1501.033 39.097 -—1618.451 -—1531.487 -1366.407 118.956 
700.00 131.466 215.829 141.315 -1487.971 52.159 -—1639.051 -—1529.380 -1339.063 99.922 
800.00 133.403 233.507 151.756 -1474.729 65.401 -1661.535 -1527.483 -1312.007 85.665 
900.00 Weloyey27/ 249.341 161.734 -1461.284 78.846 -—1685.691 -—1525.736 -1285.178 74.590 
1000.00 137.767 263.735 171.225 -1447.620 92.510 -—1711.355 -—1527.093 -1258.535 65.739 
1100.00 140.082 276.974 180.245 -1433.728 106.402 -1738.399 -1530.969 -1231.609 58.484 
1200.00 142.450 289.264 188.824 -1419.602 120528 -1766.719 -1529.391 -1204.464 52.429 

References 

Phase H/S Cp 


SOL Nb1 


172.181 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase inl WS 


SOL Mit 


(=== 


Cp 


49.955 
50.061 
54.280 
56.960 
59.035 
60.824 
62.460 
64.008 
65.501 
66.958 
68.391 
69.806 
71.209 
72.603 
73.989 
75.370 
76.747 
78.120 
79.491 


Cp 


Mit1,e 


CERIUM MONOSULFIDE 


S  -(G-H298)/T H 


J/(K mol) 


78.244 

78.550 

93.589 
106.005 
116.580 
125.817 
134.047 
141.494 
148.315 
154.627 
160.514 
166.045 
171.269 
176.230 
180.960 
185.487 
189.834 
194.020 
198.062 


Remarks 


Mit 


H-H298 


G 


teat 


78.241 — 456.474 
78.242 —456.381 
80.264 -451.144 
84.206 —445.575 
88.742 -—439.772 
93.393  -—433.777 
97.969  =427.612 
102.398  -421.288 
106.653 -414.812 
110.731 — 408.189 
114.637 -401.421 
118.381 —394.511 
121.974 -387.460 
125.427 -—380.270 
128.751 —372.940 
131.956 —365.472 
135.052 -—357.866 
138.046  -—350.123 
140.946 -342.242 


MPT= 2723. 


0.000 
0.093 
5.330 
10.899 
16.702 
22.697 
28.862 
35.186 
41.662 
48.285 
55.053 
61.963 
69.014 
76.204 
83.534 
91.002 
98.608 
106.351 
114.232 


kJ / mol 


— 479.801 
— 479.947 
— 488.579 
— 498.577 
—509.719 
— 521.849 
— 534.849 
— 548.632 
— 563.127 
-—578.278 
— 594.038 
-— 610.369 
— 627.237 
— 644.614 
— 662.476 
— 680.799 
— 699.567 
—718.761 
— 738.366 


AH; AG; 
-456.474 -—449.536 
- 456.473  -—449.493 
-— 458.580 -—447.091 
-—459.817  -444.096 
- 460.636 -—440.865 
—461.150 -437.529 
—461.707  -434.118 
—§15.117 -429.479 
Oili/loo 4201012 
—521.601 —410.197 
-520.452  -—400.119 
=519.166  -—390.143 
-517.744  -380.271 
-—516.187  -—370.505 
-514.495 —360.847 
—912.669 —351.299 
-510.710  -—341.863 
=908.617  —3321539 
—506.391 — 323.328 


385 


386 


] 


Ce2S3 CERIUM SULFIDE 376.428 

Phase lg C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] 3) / (Kmo}) I} Ah kJ / mol ] { - ] 

SOL 298.15 128.727 180.330 180.330 -1188.256 0.000 -1242.022 -1188.256 -1171.933 205.318 
300.00 128.750 181.127 180.333 -1188.018 0.238 -1242.356 -1188.244 -1171.832 204.034 
400.00 130.022 218.340 185.398 -1175.079 13.177 -1262.415 -1194.575 -1166.161 152.285 
500.00 131.294 247.490 195.005 -1162.013 26.243 —-—1285.759 -1199.024 -1158.615 121.040 
600.00 132.566 271.540 205.814 -—1148.820 39.436 —1311.745 -1202.650 -1150.170 100.131 
700.00 133.838 292.071 216.706 -1135.500 52.756 —1339.950 -1205.657 -1141.185 85.156 
800.00 Comme 310.026 PP YP —\i\PPX0)s%5! 66.208 -—1370.073 -1209.015 -1131.754 73.896 
900.00 136.382 326.013 237.371 -1108.478 79.778 -—1401.890 -1371.113 -1118.415 64.911 
1000.00 137.654 340.448 246.968 -1094.777 93.479 -—1435.224 -—1376.282 -1090.377 56.955 
1100.00 138.926 353.627 256.074 -—1080.948 107.308 -1469.937 -1386.428 -1061.528 50.408 
1200.00 140.197 365.770 264.716 -—1066.991 121.265 -1505.915 -1385.557 -1032.029 44.923 
1300.00 141.469 377.042 972.928 —1052.908 135.348 -1543.062 -1384.575 -1002.608 40.285 
1400.00 142.741 387.572 280.745 —1038.698 149.558 -1581.299 -1383.481 — 973.266 36.313 
1500.00 144.013 397.464 288.200 —1024.360 163.896 -1620.556 -1382.274 —944.006 32.873 
1600.00 145.285 406.799 995.323 -—1009.895 178.361 -—1660.773 -—1380.954 -—914.831 29.866 
1700.00 146.557 415.645 302.143 ~995.303 192.953 -1701.899 —1379.519 —885.742 27.216 
1800.00 147.829 424.058 308.684 —~980.583 207.673 -1743.888 -—1377.969 — 856.740 24.862 
1900.00 149.101 432.085 314.969 —~965.737 222519 -1786.698 —1376.304 — 827.828 22.759 
2000.00 150.373 439.765 321.019 —950.763 237.493 -—1830.293 -—1374.523 -—799.006 20.868 
2100.00 151.645 447.132 326.850 -~935.662 252.594 -1874.640 -1372.627 -—770.276 19.160 
2160.00 152.408 451.415 330.251 —926.541 261.715 -1901.597 —1371.434 —753.083 18.212 

References 

Phase H/S Cc, Remarks 

SOL Mi1 Mit Mi1 MPT= 2160. 

Ce3S4 TRICERIUM TETRASULFIDE 548.609 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] (Km!) el kJ / mol ] i= 

SOL 298.15 179.646 255.224 255.224  -1652.680 0.000 -1728.775 -1652.680 -1628.422 285.293 
300.00 179.720 256.335 255.227 -—1652.348 0.332 -1729.248 -1652.665 -1628.271 283.507 
400.00 183.686 308.581 262.324  -1634.177 18.503 -1757.610 -1661.109 -1619.867 211.533 
500.00 187.652 349.995 275.856 -—1615.610 37.070 -1790.608 -1666.864 -1608.983 168.089 
600.00 191.619 384.559 291.170 -—1596.647 56.0383 -1827.382 -1671.341 -1596.954 139.027 
700.00 195.585 414.395 306.690  -1577.287 75.393 -1867.363 -1674.816 -1584.278 118.220 
800.00 199.552 440.771 321.833 -1557.530 95.150 -1910.146 -1678.587 -1571.095 102.582 
900.00 203.518 464.503 336.388 -1537.376 115.304 -1955.429 -1893.840 -1552.802 90.122 
1000.00 207.485 486.152 350.298 -1516.826 135.854 -2002.978 -—1900.678 -1515.015 79.136 
1100.00 211.451 506.113 363.567 -1495.879 156.801  -2052.604 -1914.772 -1476.113 70.095 
1200.00 215.417 524.682 376.228 -1474.536 178.144 -2104.154 -1912.132 -1436.349 62.523 

References 

Phase H/S Cy Remarks 

SOL Mit e Mit MPT= 2323. 


387 


568.421 CERIUM SULFATE Ce2(SO4)3 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] = = 1/"(Kamel) Je] kJ / mol ] [ - 

SOL 298.15 281.006 287.441 287.441 -3954.298 0.000 -4039.998 -3954.298 -—3602.923 Ssilecdy 
300.00 281.374 289.180 287.446  -3953.778 0.520 -4040.532 -3954.330 -3600.743 626.945 
400.00 301.248 372.848 298.720 -—3924.647 29.651 -4073.786 -—3962.295 -3482.394 454.754 
500.00 6 1/22 442.205 320.665 -3893.528 60.770 -4114.631 -—3967.045 -3361.915 Stay alli 
600.00 340.996 502.509 346.049 -3860.422 93.876 -4161.928 -3969.716 -3240.595 282.119 
700.00 360.870 556.566 372.325 -3825.329 128.969 -4214.925 -—3970.477 -3118.996 232.742 
800.00 380.744 606.051 398.489 -3788.248 166.050 -4273.089 -—3970.223 -2997.364 195.708 
900.00 400.618 652.044 424135 -3749.180 205.118 -4336.019 -—4127.261 -2872.364 166.708 
1000.00 420.492 695.282 449.108 -3708.125 246.173 -4403.406 -—4125.847 -—2733.309 142.773 

References 

Phase rh fs Cy 

SOL Nb1/e e 

267.715 CERIUM MONOTELLURIDE (GAS) CeTe[g] 

Phase il Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) I kJ / mol ] [ - 

GAS 298.15 36.103 278.680 278.680 289.533 0.000 206.444 289.533 241.910 -42.382 
300.00 36.119 278.904 278.681 289.600 0.067 205.929 289.502 241.614 -42.069 
400.00 36.673 289.382 280.106 293.243 3.710 177.491 287.698 225.915 -29.502 
500.00 36.930 297.596 282.812 296.925 7.392 148.127 285.569 210.709 -22.013 
600.00 37.072 304.343 285.855 300.626 11.093 118.020 283.097 195.963 -17.060 
700.00 37.158 310.064 288.915 304.337 14.804 87.293 280.262 181.660  -13.556 
800.00 BY PAC! 315.030 291.876 308.056 18.523 56.032 259.427 169.669  -11.078 
900.00 37.254 319.415 294.697 311.780 22.247 24.306 255.858 158.662 —9.208 
1000.00 37.283 323.342 297.368 315.507 25.974 -7.835 249.137 148.064 -7.734 
1100.00 637/ 610)5) 326.897 299.894 319.236 29.703 — 40.350 239.877 138.288 —6.567 
1200.00 BiRO2o 330.143 302.281 322.968 33.435 —73.205 236.073 129.221 -—5.625 
1300.00 Sioa Soouloe 304.541 326.701 37.168 -— 106.370 232.270 120.471 -4.841 
1400.00 37.349 335.899 306.683 330.435 40.902 — 139.824 182.030 114.505 -4.272 
1500.00 37.359 338.476 308.718 334.170 44.637 - 173.544 179.804 109.759 —3.822 
1600.00 37.367 340.887 310.654 337.907 48.374 -—207.513 177.587 105.162 -3.433 
1700.00 SY 8S 343.153 312.500 341.644 BPA —241.716 U/6S 100.703 —3.094 
1800.00 37.382 345.290 314.263 345.382 55.849 — 276.140 173.168 96.374 —2.797 
1900.00 37.388 347.311 315.949 349.120 59.587 —310.770 170.971 92.168 — 2.534 
2000.00 37.393 349.229 317.566 352.859 63.326 — 345.598 168.786 88.077 — 2.300 

References 

Phase Aes C, 

GAS Mit Mit 


] 


388 


Cl[g] 


Phase lj 


DS a Nema 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nt i § 


GAS Cot 


Jat 


J/(K mol) 


165.181 
165.316 
171.705 
AS. ASv/ 
180.905 
184.407 
187.426 
190.073 
192.426 
194.540 
196.458 
198.213 
199.828 
201.325 
202.719 
204.024 
205.251 
206.407 
207.503 
208.542 
209.532 
210.476 
ZEST 
212.244 
213.075 
213.873 
214.641 
215.381 


CHLORINE (GAS) 
S  -(G-H298)/T ~ H-H298 G 

1 [ kJ / mol 
165.181 121.286 0.000 72.037 
165.181 121.326 0.040 Th732 
166.048 123.549 2.263 54.867 
167.702 125.813 4.527 37.435 
169.568 128.088 6.802 19.545 
171.444 130.360 9.074 1.275 
173.257 132.621 11.335 -17.320 
174.982 134.868 13.582 36.198 
176.611 137.101 15.815 —55.325 
178.146 139.320 18.034 -74.675 
179.594 141.524 20.238 94.226 
180.959 143.715 22.429 -113.961 
182.250 145.895 24.609  -133.864 
183.473 148.065 26.779 -153.923 
184.632 150.225 28.939  -174.126 
185.735 152.377. 31.091 -194.464 
186.786 154.523 33.237 -214.928 
187.788 156.663 35.377.  -235.511 
188.747 158.798 37.512 + —256.207 
189.665 160.928 39.642 -277.010 
190.546 163.056 41.770  -297.914 
191.392 165.180 43.894  -318.915 
192.206 167.302 46.016 -340.008 
192.990 169.421 48.135 -361.190 
193.747. 171.539 50.253 «= - 382.456 
194.478 173.653 52.367 -403.803 
195.184 175.766 54.480  -425.229 
195.868 177.875 56.589  -446.731 
196.530 179.980 58.694 -468.305 


216.095 


AH; AG; 
121.286 105.298 
121.295 105.199 
121.784 99.760 
122.263 94.199 
122.720 88.542 
123.153 82.811 
123.562 77.020 
123.946 TAA, 
124.309 65.296 
124.650 59379 
124.973 53.430 
125.278 47.456 
125.567 41.459 
125.842 35.441 
126.104 29.406 
126.355 23.355 
126.596 17.289 
126.827 11.210 
127.049 AUS 
127.264 — 0.983 
127.471 = 108s 
127.671 —13.216 
127.864 — 19.345 
128.051 — 25.483 
128.231 — 31.628 
128.404 — 37.780 
128.570 — 43.938 
128.727 —50.101 
128.875 Sa Z7K0 


70.905 


Phase Th 
[K] 


GAS IVINS 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nds 


GAS Col 


—S— 


Jat 


CHLORINE (GAS) 


Ss) —(G-H298)/T H H-H298 G 
J/(K mol) | | kJ / mol 
C2oN Wee 2oS A. 0.000 0.000 — 66.522 
223.02F 223.117 0.063 0.063 — 66.935 
233.292 224.467 3.530 3.530 =89./87 
241.201 "227.055 7.101 7.101 ~=113.528 
247.883 229.990 10.736 10.736 -137.994 
253.550 232.961 14.413 14413  -163.072 
258.498 235.850 18.118 18.118 -188.680 
262.886 238.615 21.844 21.844  -214.753 
266.827 241.242 25.585 25.585  -241.242 
270.405 243.733 29.339 29.339 -268.107 
273.680 246.094 33.103 33.103 -295.313 
276.700 248.334 36.876 36.876 -322.834 
279.502 250.461 40.657 40.657 -350.646 
282.116 252.486 44.445 44445 -378.728 
284.566 254.415 48.241 48.241 -407.064 
286.871 256.257 52.045 52.045 -—435.637 
289.049 258.019 55.855 55.855 -464.434 
291113" 259.707 59.672 59.672 -493.443 
293.075 261.327 63.497 63.497  -522.653 
294.945 262.883 67.330 67.330 -552.055 
296.731 264.381 TAATO" 71.170 -=—581.639 
298.442 265.825 75.018 75.018  -611.399 
300.083 267.219 78.875 78.875  -641.325 
301.661 268.565 82.740 82.740 -671.413 
303.181 269.868 86.615 86.615 -—701.656 
304.647 271.129 90.499 90.499 -732.047 
306.063 272.351 94.392 94392  -762.583 
307.4383 273.537 98.296 98.296 -793.258 
308.759 274.689 102.210 102.210 -824.068 


AH, AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


390 


CIF[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Ws 


GAS Jal 


——= 


Jat 


CHLORINE MONOFLUORIDE (GAS) 


J/(K mol) 


217.937 
218.135 
227.608 
235.268 
241.697 
247.230 
252.082 
256.400 
260.290 
263.827 
267.071 
270.067 
272.849 
275.447 
277.883 
280.177 
282.344 
284.398 
286.352 
288.215 
289.996 
291.705 
293.347 
294.930 
296.462 
297.947 
299.392 
300.803 


S —(G-H298)/T H H-H298 G 

ll kJ / mol 
217.937 —50.292 0.000 -115.270 
217.938 — 50.233 Q1050' 7 Sed 15/673 
219.218 — 46.936 3,356) =137.979 
221.686 — 43.501 6.7919 =161.135 
224.500 -39.974 10.318 -184.992 
227.361 -36.384 13.908 -209.445 
230.154 -32.750 17.542 —-234.415 
232.835 -29.083 21.209 -259.843 
235.389 -25.392 24900 -285.681 
237.816 -21.680 28.612 -311.890 
240.121 -17.951 32.341 -338.437 
242.310 -14.209 36.083 -365.296 
244.394 -10.454 39.838  -392.443 
246.378 -6.689 43.603 -—419.859 
248.272 -2.914 47.378  -447.527 
250.082 0.869 51.161 -475.431 
251.815 4.661 54.953 -503.558 
253.476 8.461 58.753 -531.896 
255.071 12.269 62.561 -560.434 
256.605 16.088 66.380 -589.164 
258.083 19.917 70.209 -618.075 
259.508 23.760 74.052  -647.160 
260.884 27.619 7/911” -—6/6.413 
262.214 31.498 81.790 -705.828 
263.502 35.403 85.695 -735.398 
264.751 39.338 89.630 -765.119 
265.962 43.313 93.605 -794.986 
267.139 47.333 97.625 -824.996 
268.285 51.410 101.702 -—855.146 


302.185 


AH AG; 
=50.292 —51.777 
-— 50.293 —51.786 
— 50.337 —52.277 
— 50.369 — 52.758 
— 50.396 — 53.234 
—50.420 —§3./05 
—50.441 —54.172 
—50.461 — 54.638 
— 50.480 —55.101 
— 50.498 —55.562 
— 50.516 — 56.021 
— 50.533 — 56.480 
— 50.550 — 56.936 
— 50.568 —57.392 
— 50.586 —57.846 
—50.605 —§8.299 
— 50.625 =a 
— 50.646 =59:202 
— 50.666 —59.652 
— 50.684 — 60.101 
—50.700 — 60.549 
S150: 701 — 60.996 
—50.714 — 61.443 
—50.705 — 61.891 
— 50.680 — 62.339 
— 50.632 — 62.788 
=50.553 — 63.239 
— 50.437 — 63.694 
—50;270 — 64.154 


92.448 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nl WS 


GAS Jat 


Jal 


CHLORINE TRIFLUORIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


281.605 
282.000 
301.405 
317.615 
331.419 
343.387 
353.924 
363.323 
371.799 
379.5114 
386.583 
393.112 
399.173 
404.828 
410.128 
415.113 
419.819 
424.276 
428.507 
432.535 
436.378 
440.052 
443.572 
446.949 
450.195 
453.319 
456.331 
459.238 
462.046 


H H-H298 G 

le] kJ / mol 
281.605 -158.866 0.000  -242.826 
281.606 -158.748 0.118 -243.348 
284.207  -151.987 6.879 -—272.549 
280 SiOmm— 1440 /l OeeeenAalon =303.523 
295.210 -137.140 21.726  -335.992 
301.256 -129.375 29.491 — 369.745 
307.194 -121.482 37.384  -404.622 
312.918 -113.501 45.365 -440.492 
318.389 -105.457 53.409 -477.255 
323.601 —97.365 61.501 —514.827 
328.559 —89.237 69.629 -553.136 
333.276 —81.080 77.786  -592.125 
337.769 -72.901 85.965  -631.743 
342.054 —64.704 94162 -671.946 
346.144 -56.493 102.373  -712.697 
350.056 —48.269 110.597 -753.961 
353.802 -40.035 118.831 —795.710 
357.395 —31.793 127.073 -8837.917 
360.846 —23.543 135.323 -880.558 
364.165 -15.288 143.578  -923.612 
367.360 -7.026 151.840 -967.059 
370.442 1.239 160.105 -1010.882 
373.416 9.509 168.375 -1055.064 
376.290 17.782 176.648 -1099.591 
379.071 26.058 184.924 -1144.449 
381.763 34.336 193.202 -1189.626 
384.373 42.617 201.483 -1235.110 
386.904 50.900 209.766 -—1280.889 
389.363 59.185 218.051 -1326.954 


AHy AG; 
-158.866 -118.870 
-158.866 -118.622 
=190.609) — —105:229 
— 158.218 =O 920 
— 157.670 -—78.710 
— 157.068 =69.597 
— 156.437 OOO 
= W779). — 39.629 
SOOO — 26.757 
— 154.482 — 13.950 
— 153.828 — 1.204 
— 153.178 11.489 
— 152.534 24.131 
— 151.897 36.728 
= 151268 49.282 
— 150.648 61.797 
— 150.038 74.277 
— 149.439 86.722 
— 148.851 99.136 
— 148.274 noe 
— 147.709 123.879 
— 147.156 136.212 
— 146.616 148.521 
— 146.089 160.807 
— 145.575 173.073 
— 145.075 185.319 
— 144.589 197.547 
— 144.117 209.757 
— 143.659 221.952 


391 


CIF3{g] 


log K; 


392 


ClO(g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al AS 


GAS Jal 


Jal 


J/(K mol) 


226.652 
226.847 
236.160 
243.710 
250.069 
255.554 
260.373 
264.669 
268.541 
272.066 
275.301 
278.289 
281.066 
283.659 
286.092 
288.383 
290.548 
292.601 


CHLORINE MONOXIDE (GAS) 


S —(G—-H298)/T H H-H298 G 

kJ / mol 
226.652 OnRZait 0.000 S3!005 
226.653 101.269 0.058 SBS 
227.911 104.510 3.299 10.046 
230.339 107.896 6.685 — 13.959 
233.112 111.385 10.174 — 38.656 
235.935 114.944 13.733 — 63.943 
238.695 118.554 17.343 —89.745 
241.346 122.201 20.990  -116:001 
243.875 125.877 24.666  -142.664 
246.280 129.576 28.365 #-—169.697 
248.566 133.293 32.082 -197.068 
250.739 137.026 35.815 -224.749 
252.807 140.773 39.562  -252.719 
254.778 144.532 43.321 — 280.957 
256.660 148.302 47.091 -—309.445 
258.460 152.081 50.870  -338.170 
260.183 155.870 54.659 -367.118 
261.835 159.666 58.455 -396.276 
263.423 163.471 62.260  -425.635 


294.553 


AH; AG; 
101.211 97.478 
101.211 97.455 
101.233 96.201 
101.304 94.936 
101.395 93.654 
101.489 92.356 
101.577 91.046 
101.659 89.724 
101.733 88.394 
101.800 87.057 
101.861 85.714 
101.917 84.366 
101.966 83.014 
102.010 81.659 
102.048 80.301 
102.080 78.941 
102.105 THESE, 
102.123 76.216 
102.134 74.852 


86.905 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al dS 


GAS Jal 


== 


Jat 


DICHLORINE MONOXIDE (GAS) 


S  -(G-+H298)/T 


J/(K mol) 


267.965 
268.260 
282.631 
294.433 
304.347 
312.865 
320.321 
326.946 
332.904 
338.317 
343.276 
347.852 
352.099 
356.063 
359.779 
363.276 
366.580 
369.710 
372.685 


H H-H298 G 

lie al kJ / mol 
267.965 87.864 0.000 7.970 
267.966 87.952 0.088 7.474 
269.897 92.958 5.094 — 20.095 
273.661 98.250 10.386 — 48.966 
277.971 103.690 15.826 -78.919 
282.362 109.216 21.352 -109.789 
286.651 114.800 26.936  -141.456 
290.767 120.425 32561 -173.826 
294.687 126.080 38.216  -206.823 
298.411 131.760 43.896 -—240.389 
301.946 137.460 49.596  -274.472 
305.304 143.176 55.312 -309.031 
308.497 148.908 61.044 -344.031 
Shi) tasxev7/ 154.653 66.789  -379.442 
314.437 160.411 72.547 -415.236 
317.208 166.180 78.316 -451.390 
319.860 171.959 84.095  -487.884 
322.402 177.749 89.885 -524.700 
324.843 183.549 95.685 -561.821 


AHy AG; 

87.864 105.075 
87.862 105.182 
87.915 110.954 
88.107 116.692 
88.332 122.388 
88.554 128.047 
88.765 133.674 
88.961 139.276 
89.144 144.856 
89.315 150.419 
89.476 155.967 
89.629 161.502 
89.773 167.025 
89.908 172.538 
90.036 178.043 
90.156 183.539 
90.268 189.029 
90.370 194.513 
90.464 199.992 


393 


Cl20{g] 


log K; 
[ = 


— 18.409 
— 18.314 
— 14.489 
—12.191 
= OGoo 
=J000 
-8.728 
— 8.083 
OO 
-7.143 
—6.789 
—6.489 
—6.232 
— 6.008 
=19)49)12 
— 5.639 
—5.485 
—5.348 
= 19) 27255) 


394 


Co 


Phase 


SOL-A 


SOL-B 


LIQ 


; 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 


700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1768.00 


1768.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3198.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


ads 


Hu1 
Hu 
Hu1 


——S 


J /(K mol) 


30.041 
30.195 
37,509 
43.663 
48.936 
53.613 
0.646 
54.258 
58.450 
62.391 
66.156 
69.802 
73.408 
IOUS 
80.888 
83.774 
86.311 
88.640 
90.134 
9.158 
99.293 
100.019 
102.209 
104.286 
106.262 
108.146 
109.947 
WO. 
113.324 
114.912 
116.441 
117.914 
119.335 
120.708 
122.036 
123.297 


Remarks 


COBALT 
S —(G-H298)/T H H-H298 G 

J+] kJ / mol 
30.041 0.000 0.000 =6:907, 
30.042 0.046 0.046 -9.012 
31.034 2.610 2.610 — 12.414 
32.966 5.348 5.348 — 16.483 
35.198 8.243 8.243 =21.119 
37.500 1e27Ge, = 27S — 26.250 

0.452 
37.500 11.730 11.730 — 26.250 
39.860 14.871 14.871 — 31.888 
42.147 18.220 18.220 — 37.932 
44 361 PA PA TRIS, — 44.361 
46.508 25.623 25.623 —Ojlelog 
48.600 29.770 29.770 — 58.320 
50.648 34.354 34.354 — 65.843 
52.672 39.504 39.504 —73.740 
54.652 43.683 43.683 =81.978 
56.552 47.614 47.614 — 90.484 
58.372 51.456 51.456 —O9.230 
59.565 54.046 54.046 -105.312 
16.192 
59.565 70.288 70.238  -105.312 
60.278 71.5384 71.534 -—108.501 
62.428 75.584 75.584  -118.613 
64.469 79.634 79.634 -128.939 
66.413 83.684 83.684 -139.467 
68.267 87.734 87.734 -150.188 
70.041 91.784 91.784 -—161.093 
71.740 95.8384 95.8384  —-172.175 
73.370 99.885 99.885  -183.425 
74.938 103.935 103.935  -194.838 
76.447 107.985 107.985 —206.406 
77.901 1120385 112.035  —218.124 
79.306 116.085 116.085 -229.987 
80.663 120.1385 120.135 -—241.989 
81.976 124.185 124.185  -254.127 
83.223 128.154 128.154  -266.148 
CURIE-PT= 1394. 


Hu1 
Hut 


BPT= 3198., L= 376.6 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


58.933 


Phase iT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 


References 
Phase nf Ss 


GAS Hu1 


—— 


Hu1 


COBALT (GAS) 


S  -(G-H298)/T 


J/(K mol) 


179.515 
179.658 
186.501 
192.082 
196.764 
200.773 
204.267 
207.358 
210.130 
212.643 
214.943 
217.066 
219.037 
220.877 
222.601 
224.222 
225.749 
227.193 
228.561 
229.861 
231.099 
232.279 
233.407 
234.487 
235.522 
236.517 
237.474 
238.396 
239.286 
240.146 
240.979 


H H-H298 G 

I} I kJ / mol 
179.515 428.442 0.000 374.920 
179.516 428.485 0.043 374.587 
180.439 430.867 2.425 356.267 
182.226 433.370 4.928 337.329 
184.270 435.939 7.497 317.880 
186.348 438.540 10.098 297.998 
188.374 441.156 12.714 277.742 
190.315 443.781 15.339 257.158 
192.161 446.411 17.969 236.281 
193.910 449.048 20.606 215.141 
195.568 451.692 23.250 193.760 
197.141 454.344 25.902 172.158 
198.636 457.003 28.561 150.352 
200.058 459.670 31.228 128.355 
201.414 462.342 33.900 106.180 
202.708 465.015 36.573 83.838 
203.946 467.687 39.245 61.339 
205.132 470.357 = 41.915 38.691 
206.269 473.026 44.584 15.903 
207.362 475.690 47.248 =1,019 
208.413 478.350 49.908 — 30.067 
209.425 481.006 52.564 — 53.236 
210.401 483.656 55.214 — 76.521 
211.343 486.301 57.859 —99.916 
212.254 488.941 60.499 — 123.417 
213.134 491.576 63.134 — 147.019 
213.986 494.207 65.765 —170.719 
214.812 496.835 68.393 -194.513 
Zoro 499.460 71.018 — 218.397 
216.391 502.084 73.642 -242.369 
217.146 504.707 76.265 — 266.426 


AH; AGy 
428.442 383.876 
428.439 383.600 
428.257 368.680 
428.021 353.812 
427.696 338.999 
427.261 324.249 
426.285 309.631 
425.561 295.090 
424.616 280.642 
423.425 266.300 
421.922 252.080 
419.990 238.001 
417.500 224.092 
415.987 210.333 
414.728 196.664 
413.559 183.071 
396.153 169.840 
394.774 157.304 
393.392 144.842 
392.006 132.448 
390.616 120.121 
389.221 107.857 
387.821 95.654 
386.416 83.509 
385.006 71.420 
383.591 59.386 
382.172 47.405 
380.750 35.474 
379.325 23.592 
377.898 11.758 

0.000 0.000 


395 


Cofg] 


log Ky 
[ = 


— 67.254 
— 66.791 
— 48.145 
— 36.962 
Oe 
— 24.196 
= 20: 
SMart 
— 14.659 
— 12.646 
= NOL 
— 9.563 
—8.361 
-7.324 
—6.420 
01020 
—4.929 
—4.325 
—3.783 
—3.294 
SfZieloyZ 
—2.450 
— 2.082 
— 1.745 
— 1.435 
— 1.149 
—0.884 
— 0.639 
-0.411 
—0.198 
0.000 


396 


Co3(AsO4)2 COBALT ARSENATE 454.638 

Phase il) Cy S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] J/(K mol) let kJ / mol [ieee 

SOL 298.15 264.310 337.021 337.021 -1864.265 0.000 -1964.748 -1864.265 -1671.928 292.915 
300.00 264.891 338.658 337.026 -1863.775 0.490 -1965.373 -1864.222 -1670.734 290.901 
400.00 288.170 418.362 347.736 -1836.015 28.250 -2003.359 -1861.050 -1606.679 209.811 
500.00 303.332 484.381 368.652 -1806.401 57.864 -—2048.591 -1857.021 -1543.542 161.253 
600.00 315.298 540.774 392.752 -1775.452 88.813 -2099.916 -1852.638 -1481.254 128.955 
700.00 325.757 590.176 417.498 -1743.390 120.875 -2156.514 -1848.058 -1419.716 105.941 
800.00 335.4114 634.312 441.889 -1710.327 153.938 -2217.776 -1844.585 -—1358.660 88.711 
818.00 337.092 641.794 446.206 -1704.274 159.991 -2229.262 -1843.720 -1347.736 86.062 

References 

Phase Beis Cy 

SOL G1 G1 

CoB COBALT MONOBORIDE 69.744 

Phase V Gs S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ali kJ / mol ] [ - ] 

SOL 298.15 34.633 30.543 30.543 -—94.140 0.000 -103.246 -94.140 —92.551 16.215 
300.00 34.816 30.758 30.544 -—94.076 0.064 -—103.303  -94.143 —92.542 16.113 
400.00 41.751 41.836 32.007 — 90.208 3.932 -—106.943 -94.204 -—91.996 12.013 
500.00 45.748 51.614 34.972 —85.819 8.321 —111.626 -94.284 —91.437 9.552 
600.00 48.588 60.217 38.477 —81.096 13.044 -117.226 -94.436 —90.854 7.910 
700.00 50.882 67.884 42.141 —76.120 18.020 —123.638 -—94.650 —90.241 6.734 
800.00 52.884 74.811 45.798 -70.930 23.210 -—130.779  -—95.336 — 89.532 5.846 
900.00 54.718 81.147 49.379 —65.548 28.592 — 138.581 — 95.686 — 88.786 5.153 
1000.00 56.446 87.003 52.852 —59.989 34.151 -146.992 -96.164 —87.995 4.596 
1100.00 58.106 92.461 56.208 — 54.261 39.879 —155.968 -96.794 —87.150 4.138 
1200.00 59.719 97.586 59.444 -—48.370 45.770 —165.473 -—97.639 — 86.237 3.754 
1300.00 61.299 102.429 62.566 —42.319 51.821 -175.476 -98.813 — 85.243 3.425 

References 

Phase nl PS) Cy Remarks 

SOL Ku1/e e Tk1 MPT= 1733. 


soy 


128.677 DICOBALT BORIDE Co2B 

Phase I C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
KG] (Kil) El kJ / mol ==} [ - 

SOL 298.15 58.978 59.831 59.831 — 125.520 0.000 —143.359 -125.520 — 123.707 21.673 
300.00 59.217 60.197 59.832 —125.411 0.109 -—143.470 -125.524 — 123.696 PART 
400.00 68.386 78.631 62.284 — 118.981 6.539 —150.483 -125.587 — 123.073 16.072 
500.00 73.831 94.516 67.180 — 111.852 13.668 —159.110 -125.665 — 122.438 12.791 
600.00 77.809 108.343 72.913 — 104.262 21.258 —169.268 -125.845 —121.777 10.602 
700.00 81.095 120.590 78.866 —96.313 29.207 —180.726 -126.122 —121.078 9.035 
800.00 84.011 131.612 84.782 — 88.056 37.464 —193.345  -127.333 —120.210 7.849 
900.00 86.713 141.665 90.552 -—79.518 46.002 -—207.016 -127.875 —119.290 6.923 
1000.00 89.282 150.935 96.132 -—70.717 54.803 —221.652 -128.687 — 118.295 6.179 
1100.00 91.764 159.562 Odeo ih —61.664 63.856 —237.182 -129.819 — 117.204 5.566 
1200.00 94.187 167.650 106.689 —52.366 73.154 —253.547 -131.406 — 115.991 5.049 
1300.00 96.568 175.284 111.675 —42.828 82.692 —270.697 -—133.677 — 114.620 4.606 
1400.00 98.918 182.526 116.479 — 33.054 92.466 —288.590 -136.891 — 113.039 4.218 
1500.00 101.246 189.430 121.114 -—23.045 102.475 —307.191 -137.975 —111.291 3.876 
1553.00 102.473 192.967 123.506 -17.647 107.873 —317.325  -138.240 - 110.343 ChAT 

References 

Phase H/S Cy Remarks 

SOL Kut/e e Tk1 ME=silib5cs 

218.741 COBALT DIBROMIDE CoBr2 

Phase U Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ll kJ / mol ] = 

SOL-21 298.15 74.312 133.888 133.888 — 220.915 0.000 -—260.834 -220.915 — 206.496 36.177 
300.00 74.350 134.348 133.889 —220.777 0.138 —261.082  -—220.963 — 206.406 35.938 
400.00 76.400 156.018 136.830 — 213.240 7.675 —275.647 -—250.472 -— 195.417 25.519 
500.00 78.450 173.286 142.451 — 205.498 15.417 —292.141 -249.160 — 181.805 18.993 
600.00 80.500 187.770 148.829 -— 197.550 PCY EIS) —310.212 -247.825 -— 168.458 14.666 
648.00 81.484 194.003 151.947 — 193.662 PU PASE: —319.376 -247.169 — 162.135 13.070 

0.258 0.167 

SOL-1 648.00 68.199 194.261 151.947 -— 193.495 27.420 —319.376 -—247.002 — 162.135 13.070 
700.00 68.199 199.525 155.288 — 189.949 30.966 —329.617 -—246.995 — 155.325 11.590 
800.00 68.199 208.632 161.399 — 183.129 37.786 —350.035  -247.516 - 142.162 9.282 
900.00 68.199 216.665 167.103 — 176.309 44.606 —371.307 -—247.802 — 128.978 7.486 
951.00 68.199 220.424 169.862 — 172.831 48.084 —382.454 -248.038 — 122.238 6.714 

References 

Phase H/S Cy Remarks 

SOL-21 Nb1/e e 

SOL—1 Tk1 e Tk1 MPT= 951. 


| 


| 


398 


CoCO3 COBALT CARBONATE 118.942 
Phase ‘li CG, S —(G—-H298)/T H H-H298 G AH, AG; log Kg 
[K ] [—— J: (K mol) ml kJ / mol ] [ - 
SOL 298.15 80.063 87.864 87.864 -—713.000 0.000 —739.197 -713.000 — 636.782 111.561 
300.00 80.384 88.360 87.866 -—712.852 0.148 —739.360 -712.995 — 636.309 110.791 
400.00 93.021 113.396 91.193 -—704.119 8.881 -749.477 -712.320 —610.830 79.766 
500.00 100.960 135.056 97.851 — 694.397 18.603 —761.925 -711.256 —585.577 61.175 
600.00 107.050 154.020 105.665 — 683.987 29.013 —776.399 -710.060 — 560.552 48.800 
700.00 112.267 170.921 113.801 -—673.016 39.984 —792.661 -708.785 — 535.734 39.977 
800.00 117.019 186.227 121.913 — 661.549 51.451 -—810.530 -707.840 -—511.042 33.368 
References 
Phase al ES Cy 
SOL Nb1/Tk1 e 
CoCl[g] COBALT MONOCHLORIDE (GAS) 94.386 
Phase iT; Gi S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] (= —_ = (mol) et kJ / mol ] [ - 
GAS 298.15 35.124 245.710 245.710 192.882 0.000 119.624 192.882 161.841 — 28.354 
300.00 SomOr 245.928 245.711 192.947 0.065 119.169 192.870 161.649 -28.146 
400.00 36.124 256.192 247.104 196.517 3.635 94.040 192.142 151.348 -19.764 
500.00 36.600 264.309 249.762 200.156 7.274 68.001 191.257 141.248 -14.756 
600.00 36.879 271.009 252.761 203.831 10.949 41.226 190.220 131.341 — 11.434 
700.00 37.067 276.709 255.785 207.529 14.647 13.833 189.044 121.619 -9.075 
800.00 37.205 281.668 258.717 211.243 18.361 —14.092 187.312 2137 —7.322 
900.00 SESio 286.057 261.516 214.969 22.087 — 42.482 185.827 102.827 —5.968 
1000.00 37.407 289.993 264.170 218.705 25.823 —71.288 184.118 93.694 —4.894 
1100.00 37.487 293.562 266.682 222.450 29.568 — 100.468 182.158 84.744 -4.024 
1200.00 37.560 296.827 269.060 226.202 33.320 — 129.990 179.881 75.986 —3.308 
1300.00 37.627 299.836 PAL oii ks) 229.962 37.080 — 159.825 177.170 67.435 -—2.710 
1400.00 37.689 302.627 273.452 233.728 40.846 — 189.950 173.896 59.113 —2.206 
1500.00 37.749 305.229 275.484 237.500 44.618 — 220.345 171.594 50.997 —1.776 
1600.00 37.807 307.668 277.420 241.277 48.395 — 250.991 169.543 43.025 — 1.405 
1700.00 37.863 309.961 279.268 245.061 52.179 — 281.873 167.583 35.178 — 1.081 
1800.00 37.917 312.127 281.034 248.850 55.968 —312.979 149.389 27.739 —0.805 
1900.00 37.970 314.178 282.725 252.644 59.762 — 344.295 147.224 21.040 -—0.578 
2000.00 38.023 316.127 284.346 256.444 63.562 —375.811 145.061 14.454 -—0.378 


References 
Phase ies Cy 


GAS Jat Jat 


] 


129.839 


Phase ali 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1013.00 


LIQ 1013.00 
1100.00 
1200.00 
1300.00 
1342.00 


References 


Phase nl fs 


SOL Jat 
LIQ Jat 


(——= 


Cp 


78.501 
78.582 
81.662 
83.449 
84.727 
85.765 
86.674 
87.509 
88.297 
88.398 


99.161 
99.161 
99.161 
99.161 
99.161 


Cp 


Jat 
Jal 


COBALT DICHLORIDE 


S —(G-H298)/T 


J/(K mol) 


109.286 
109.772 
132.850 
151.278 
166.611 
1795/52 
191.264 
201.522 
210.783 
211.924 

44.194 
256.119 
264.289 
272.917 
280.854 
284.007 


Remarks 


Jat 


H H-H298 G 

Ih lt kJ / mol 
109.286 -312.545 0.000 -345.129 
109.288 -312.400 0.145  -345.331 
112.413 -304.370 8.175 -357.510 
118.405 -296.108 16.437 -371.748 
125.197  -287.697 24848 -387.663 
132.074 -279.171 33.374 -404.997 
138.768 -270.548 41.997 -423.560 
145.181 -—261.839 50.706 -443.208 
151.286 -253.048 59.497 -463.831 
152.057 -251.899 60.646 -466.579 

44.769 

152.057 -207.130 105.415 -466.579 
160.615  -198.503 114.042  -489.221 
169.619  -188.587 123.958 -516.088 
177.874 -178.671 133.874 -543.782 
181.147 -174.506 138.039 -555.644 


NBPT= 1342., GAS (CoCl2 + Co2Cl4 + CoCl3) 


AH; AG; 

7 
-312.545  -—269.650 
=312.508  -—269.384 
—SilOlO1 Oe 250.3410 
SOC DOOM MEE = Court 
—306.676  —228.551 
—304.862 -—215.674 
—303.538  —202.991 
= 301.902) — 1901523 
-300.428 -178.228 
—300.249  -176.641 
—255.480  -176.641 
—253.465 —169.955 
—251.460 -162.455 
— 249.901 = els). 1s 
-—249.416 —152.050 


400 


CoCl2[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mes 


GAS Jat 


———$— 


Jat 


COBALT DICHLORIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


298.429 
298.798 
316.099 
329.703 
340.940 
350.527 
358.898 
366.333 
373.024 
379.109 
384.689 
389.842 
394.628 
399.094 
403.279 
407.215 
410.926 
414.436 
417.763 


H H-H298 


G 
kJ / mol 


298.429 
298.430 
300.782 
305.254 
310.292 
315.372 
320.300 
325.010 
329.482 
333.721 
337.739 
341.551 
345.174 
348.621 
351.908 
355.047 
358.049 
360.925 
363.685 


[ 


—93.722 0.000 
- 93.612 0.110 
Kei iets 6.127 
—81.497 12.225 
—75.333 18.389 
-69.113 24.609 
-—62.844 30.878 
=56,531' © 37.191 
-—50.180 43.542 
-—43.796 49.926 
—37.382 56.340 
—30.944 62.778 
-—24.486 69.236 
=18.012 75.710 
=1ho26e 252.194 
-5.036 88.686 
iy SWS 
7.949 101.671 
14.435 108.157 


— 182.698 
— 183.251 
— 214.035 
— 246.349 
= 2(goon 
—314.482 
-349.962 
— 386.231 
— 423.204 
— 460.815 
—499.009 
— 537.739 
— 576.965 
— 616.654 
=696./7/9 
— 697.301 
— 738.210 
—779.480 
— 821.091 


AH AG; 
-93.722  -107.220 
-93.720 -107.303 
-93.735  -111.834 
-93.946 -116.338 
-94.312 -120.785 
-94805 -125.159 
-95.834  -129.394 
-96.595 -133.545 
-97.560 -137.601 
-98.757 -141.549 

-100.255 -145.376 
-102.174  -—149.062 
-104.646  -—152.579 
— 106.141 — 155.948 
=107.383 9. — 159.227 
-108.537 -—162.432 
— 125.931 — 165.276 
-127.307. -167.424 
-128.696 -169.500 


129.839 


log Ky 
[ = 


] 


165.291 


Phase Th 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nt § 


GAS Jal 


| ——=== 


Jal 


S  -(G-H298)/T 


J/(K mol) 


333.993 
334.465 
357.180 
375.485 
390.684 
403.628 
414.876 
424 810 
433.697 
441.735 
449.070 
455.815 
462.058 
467.871 
473.311 
478.425 
483.252 
487.825 
492.172 


COBALT TRICHLORIDE (GAS) 


H H-H298 G 

lI kJ / mol 
333.993 -163.594 0.000  -263.174 
333.994 -163.453 0.141 -263.792 
337.060 -155.546 8.048  -298.418 
342.975 -147.339 16.255 -335.082 
349.697 -139.001 24593 -373.412 
356.500 -130.604 32.990 -413.144 
363.109 -122180 41.414 -454.081 
369.424 -113.746 49848  -496.075 
375.414 -105.311 58.283  -539.008 
381.084 -96.878 66.716  -582.786 
386.448 -88.448 75.146 -627.332 
391.528 —80.022 83.572 -672.581 
396.346 -71.597 91.997 -718.478 
400.923 -—63.171 100.423 -764.978 
405.279 -—54.742 108.852  -812.040 
409.433 -—46.306 117.288  -859.629 
413.401 -—37.861 125.733 -907.716 
417.199 -29.403 134191 -956.271 
420.840 -20.929 142.665 -1005.273 


401 


CoCl3{g] 
AH; AG; log K; 
[ on 

-163.594  -154.434 27.056 
-—163.593  -154.377 26.879 
— 163.451 — 151.324 19.761 
—163.339 -148.307 15.494 
—163.348 -145.303 12.650 
-—163.502 -142.285 10.617 
—164.229 -139.173 9.087 
—164.732 -136.013 7.894 
-—165.484  -132.784 6.936 
-166.509 -129.467 6.148 
-167.873  -126.042 5.486 
—169.689 -122.486 4.922 
-172.086 -118.769 4.431 
-173.522 -—114.908 4.001 
-174.718 -110.961 3.622 
-—175.829  -106.941 3.286 
-193.178 -102.564 2.976 
— 194.496 —97.494 2.680 
— 195.809 — 92.355 2.412 


402 


Co2Cl4{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase B/S 


GAS Jat 


(—— 


Cp 


127.181 
127.260 
130.081 
131.473 
132.303 
132.867 
133.289 
133.629 
133.918 
134.174 
134.407 
134.624 
134.829 
135.025 
135.216 
135.401 
135.582 
135.760 
135.935 


Jat 


J/(K mol) 


450.308 
451.095 
488.146 
517.338 
541.387 
561.826 
STE 
595.316 
609.411 
622.187 
633.872 
644.639 
654.623 
663.932 
672.652 
680.855 
688.600 
695.935 


DICOBALT TETRACHLORIDE (GAS) 
S  ~(G-H298)/T H H-H298 G 
[ kJ / mol 

450.308  -350.619 0.000 -484.878 
450.310  -350.384 0.235 -485.712 
455.343  -337.498 13.121  -532.756 
464.926 -324.413 26.206  -583.082 
475.724 -311.221 39.398  -636.054 
486.601  -297.961 52.658  -691.240 
497.139  -284.653 65.966 -748.330 
507.191 -271.306 79.313 -807.091 
516.720  -257.928 92.691  -867.339 
525.737 —244.524 106.095  -928.929 
534.268  -231.094 119.525  -991.741 
542.349  -217.643 132.976 -1055.673 
550.017 -204.170 146.449 -1120.642 
557.304  —-190.677 159.942 -1186.575 
564.244 -177.165 173.454 -1253.409 
570.864  -163.634 186.985 -1321.088 
577.192  —150.085 200.534 -1389.565 
583.250 -136.518 214.101 -1458.795 
589.060  —122.933 227.686 -1528.740 


702.903 


AHy AGy 
-350.619 -333.920 
— 350.601 — 333.817 
-349.777  -328.355 
— 349.311 — 323.061 
-349.179  -317.828 
-349.344 -312.594 
— 350.631 -— 307.193 
-351.434  -301.720 
-—352.689 -296.133 
-354.446 -290.397 
-—356.840  -—284.475 
-360.102 -—278.319 
— 364.491 — 271.870 
-—366.934 -—265.163 
-368.876 -258.314 
-370.635  -251.349 
-404.863  -—243.696 
— 407.031 — 234.683 
-409.196 -225.556 


259.677 


log Ky 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 


LIQ 1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2012.00 


References 


Phase mn dS 


SOL Jat 
LIQ Jal 


Cp 


68.784 
68.967 
75.614 
79.022 
81.153 
82.683 
83.892 
84.914 
85.820 
86.650 
87.429 
88.172 
88.888 


104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 


COBALT DIFLUORIDE 


S —(G—H298)/T H H-H298 G 
J/(K mol) |e kJ / mol 
82.006 82.006 —671.532 0.000 — 695.982 
82.432 82.008 —671.405 0.127 — 696.134 
103.308 84.809 — 664.132 7.400 —705.455 
120.581 90.287 — 656.385 15.147 —716.676 
135.190 96.585 — 648.369 23.163 — 729.483 
147.820 103.023 —640.174 31.358 —743.648 
158.942 109.331 —631.843 39.689 —758.997 
168.883 115.406 — 623.402 48.130 —7175.397 
177.878 121.210 —614.865 56.667 —792.742 
186.097 126.741 — 606.241 65.291 —810.947 
193.670 132.007 — 597.536 73.996 — 829.940 
200.697 137.024 — 588.756 82.776 — 849.663 
207.258 141.809 —579.903 91.629 ~—870.064 
42.014 58.819 

249.272 141.809 —521.084 150.448 — 870.064 
256.488 149.216 —510.624 160.908 — 895.356 
263.239 156.134 —500.164 171.368 — 921.346 
269.580 162.623 —489.704 181.828 —947.990 
275.559 168.732 —479.244 192.288 —975.250 
281.214 174.505 -—468.784 202.748 -1003.091 
286.580 179.976 —458.324 213.208 -1031.483 
287.205 180.613 -—457.069 214.463 -1034.926 
Remarks 

Jat NBPT = 2012. 


AH; AG, 
—671.532  -—626.562 
=671.508 —626.283 
-—670.014 -—611.424 
-— 668.368 -—596.967 
—666.720 -582.842 
— 665.111 — 568.990 
-663.979 -—555.303 
—662.534  —541.807 
—661.252 -528.463 
= 0601625 9 —5101239 
—659.333 —502.103 
~658.883 -—489.022 
—658.942 —475.956 
-—600.123 —-—475.956 
-—597.620  -467.172 
— 594.881 — 458.564 
-—592.064 —-—450.130 
-—605.495  —441.570 
-—602.908  —432.533 
—600.330  -423.633 
-—600.022 —422.574 


403 


CoF2 


log Ky 
[ = 


109.771 
109.046 
79.844 
62.365 
50.741 
42.459 
36.258 
31.446 
27.604 
24.467 
21.856 
19.649 
17.758 


Wr Thats) 
16.268 
14.971 
13.831 
12.814 
11.891 
11.064 
10.971 


] 


404 


CoF2[g] COBALT DIFLUORIDE (GAS) 96.930 

Phase V (ey S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [J (K mol) i tl kJ / mol =| [ - 

GAS 298.15 51.209 278.015 278.015 — 356.477 0.000 —439.367 -356.477 — 369.947 64.813 
300.00 ZS) 278.332 278.016 — 356.382 0.095 —439.882 -356.486 — 370.031 64.428 
400.00 53.703 293.460 280.062 —351.118 5.359 —468.502 -—356.999 —374.471 48.901 
500.00 54.970 305.592 283.995 — 345.679 10.798 —498.475 -357.662 — 378.765 39.569 
600.00 55.781 315.690 288.460 — 340.139 16.338 —529.553 -—358.489 — 382.911 BoLOoD 
700.00 56.376 324.336 292.982 — 334.530 21.947 —561.564 -—359.466 — 386.906 28.871 
800.00 56.857 331.896 297.384 — 328.867 27.610 —594.384 -361.002 — 390.690 25.509 
900.00 57.270 338.617 301.599 — 323.160 S16). GH 7/ —627.916 -362.292 — 394.326 22.886 
1000.00 57.642 344.670 305.608 -317.415 39.062 —662.085 -363.802 — 397.806 20.779 
1100.00 57.987 350.181 309.413 — 311.633 44.844 —696.832 -365.554 — 401.124 19.048 
1200.00 Horie 355.240 313.024 —305.818 50.659 —732.106 -367.615 — 404.269 WAST 
1300.00 58.627 359.920 316.454 — 299.971 56.506 —767.867 -370.098 — 407.226 16.363 
1400.00 58.931 364.276 319.716 — 294.093 62.384 —804.079 -373.132 —409.972 15.296 
1500.00 59.228 368.352 322.824 — 288.185 68.292 —840.713 -375.181 — 412.529 14.366 
1600.00 59.520 372.184 325.790 — 282.247 74.230 -—877.742 -376.964 — 414.960 13.547 
1700.00 59.807 375.801 328.627 —276.281 80.196 —915.143 -378.641 — 417.283 12.822 
1800.00 60.092 379.228 331.344 — 270.286 86.191 —952.896 -396.537 —419.215 12.165 
1900.00 60.373 382.484 333.950 — 264.263 92.214 —990.983 -398.386 — 420.425 11.558 
2000.00 60.653 385.588 336.455 — 258.211 98.266  -1029.387 -400.218 — 421.537 11.009 

References 

Phase iiias Cy 

GAS Jal Jal 

CoF3 COBALT TRIFLUORIDE 115.928 

Phase Vv Cy S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] [ J/(K mol) | Il kJ / mol ] [ - 

SOL 298.15 91.801 94.558 94.558 —790.358 0.000 —818.551 -—790.358 -—718.899 125.948 
300.00 91.932 95.127 94.560 -—790.188 0.170 -818.726 -790.321 -718.456 125.094 
400.00 96.713 W22Sil 98.235 -— 780.725 9.633 —829.652 —-—788.242 —694.812 90.733 
500.00 99.188 144.189 105.311 -—770.919 19.439 -—843.013 -786.219 —671.691 70.171 
600.00 100.756 162.420 113.352 —760.917 29.441 —858.369 -784.321 — 648.966 56.498 
700.00 101.895 178.041 121.504 -—750.782 39.576 —875.411 -782.547 — 626.549 46.754 
800.00 102.805 191.709 129.443 —740.545 49.813 —893.912 -781.313 — 604.316 39.458 
900.00 103.582 203.863 137.049 —730.225 60.133 -—913.702 -779.813 — 582.283 33.795 
1000.00 104.277 214.813 144.287 —719.832 70.526 -—934.645 -778.515 — 560.407 29.273 
1100.00 104.919 224.782 151.158 -—709.372 80.986 -—956.632 -777.442 — 538.650 25.578 
1200.00 O5:523 233.938 157.680 — 698.849 91.509 -979.574 -776.660 —516.979 22.504 

References 

Phase eS Cy Remarks 

SOL Jat Pa2 Jat MPT= 1200.(approx.) 
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312.742 COBALT DIIODIDE Col2 

Phase ll C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) ifn | kJ / mol a) [ - 

SOL 298.15 TINS 153.134 153.134 — 88.701 0.000 — 134.358 — 88.701 —90.774 15.903 
300.00 VOTE 153.603 153.136 — 88.561 0.140 — 134.642 —88.708 —90.786 15.807 
400.00 78.994 175.842 156.146 — 80.823 7.878 —151.160 -105.172 —90.860 11.865 
500.00 82.216 193.816 161.938 —72./62 15.939 —169.670 -148.044 — 83.163 8.688 
600.00 Soon 209.090 168.554 — 64.379 24.322 —189.833 -146.307 —70.347 6.124 
700.00 88.659 222.502 175.322 — 55.675 33.026 —211.426 -144.400 —57.836 4.316 
789.00 91.526 233.282 181.260 — 47.656 41.045 —231.716 -142.977 — 46.886 3.104 

References 

Phase int 1S Cy Remarks 

SOL Nb1/e e Tk1 MPT= 789. 

190.806 TRICOBALT NITRIDE Co3N 

Phase V C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ek kJ / mol ] [= 

SOL 298.15 91.932 98.742 98.742 8.368 0.000 —21.072 8.368 34.362 —6.020 
300.00 92.048 99.311 98.744 8.538 0.170 —21.255 ish S76! 34.524 -—6.011 
400.00 98.324 126.652 102.430 18.057 9.689 — 32.604 8.741 43.188 —5.640 
500.00 104.600 149.266 109.596 28.203 19.835 — 46.430 9.203 51.748 —5.406 
600.00 110.876 168.892 117.877 38.977 30.609 — 62.358 9.801 60.204 —5.241 

References 

Phase H/S C, 

SOL Kul e 


] 


| 
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CoO COBALT MONOXIDE 
Phase Tl Cy S —(G-H298)/T H H-H298 G 
[K] = /- (Kimo) lien kJ / mol 
SOL 298.15 55.064 52.969 52.969 — 237.944 0.000 — 253.737 
300.00 55.050 53.310 52.970 — 237.842 0.102 — 253.835 
400.00 52.926 68.869 SeyI\(O7/ — 232.439 5.505 — 259.987 
500.00 53.933 80.681 59.081 — 227.144 10.800 — 267.485 
600.00 54.331 90.559 63.528 — 221.726 16.218 — 276.061 
700.00 54.506 98.947 68.004 —216.284 21.660 — 285.547 
800.00 54.812 106.243 72.338 — 210.820 27.124 — 295.814 
900.00 55.320 112.726 76.472 -—205.315 32.629 — 306.769 
1000.00 56.023 118.589 80.395 — 199.749 38.195 —318.339 
1100.00 56.898 123.969 84.115 -—194.105 43.839 — 330.470 
1200.00 57.922 128.962 87.646 -188.365 49.579 — 343.120 
1300.00 59.070 133.643 91.006 — 182.516 55.428 — 356.252 
1400.00 60.325 138.066 94.211 -176.547 61.397 — 369.840 
1500.00 61.668 142.273 97.276 -—170.448 67.496 — 383.858 
1600.00 63.084 146.298 100.215 — 164.211 To — 398.288 
1700.00 64.562 150.167 103.041 — 157.829 80.115 —413.113 
1800.00 66.088 153.900 105.763 -151.297 86.647 — 428.317 
1900.00 67.651 OTIS 108.392 —144.611 G33 — 443.889 
2000.00 69.243 161.025 110.936 -—137.766 100.178 —459.817 
2078.00 70.497 163.698 112.867 -132.316 105.628 —472.481 
26.175 54.392 
LIQ 2078.00 60.668 189.873 112.867 -77.924 160.020 — 472.481 
2100.00 60.668 190.512 113.677 -76.590 161.354 — 476.666 
2200.00 60.668 193.335 117.234 -70.523 167.421 — 495.859 
2300.00 60.668 196.031 120.602 -—64.456 173.488 —515.328 
2400.00 60.668 198.613 123.799 —58.389 179.555 — 535.062 
2500.00 60.668 201.090 126.841 -52.322 185.622 — 555.048 
References 
Phase in 1S Cy Remarks 
SOL Nb1 Jal Jal MPT= 2078. 


LIQ e e 


AH; AGy 
—237.944  -214.198 
-237.915 -214.051 
—236.562  -206.312 
—235.534 -198.871 
-—234.590 -191.629 
-233.812  -184.533 
-—233.609 -177.475 
-—233.155 -170.488 
-232.896 -163.541 
— 232.833 -156.610 
-—233.016 -149.675 
-— 233.542 -142.711 
— 234.530  -135.689 
— 234.431 — 128.630 
-233.958 -121.590 
-—233.264  -114.587 
-—248.668 -107.337 
— 247.901 =99.505 
— 246.988 =S1NS 
-— 246.173 — 85.678 
= 191575) — 85.678 
— 191.754 — 84.555 
— 191.642 -79.453 
— 191.540 —74.356 
— 191.450 - 69.263 
=191.371 — 64.173 
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240.797 TRICOBALT TETRAOXIDE Co304 

Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] (Kimo) tf kJ/mol ] [ - 

SOL 998.15 123.035 114.307 114.307 -—910.020 0.000 -—944.101 -910.020 —794.901 139.263 
300.00 123.528 115.069 114.309 —909.792 0.228 -—944.313 -910.038 —794.187 138.280 
400.00 142.656 153.545 119.425 — 896.372 13.648 -—957.790 -910.253 —755.503 98.659 
500.00 152.850 186.558 129.635 — 881.559 28.461 —974.838 -909.772 —716.865 74.890 
600.00 162.807 215.244 141.561 — 865.810 44.210 -—994.956 -909.026 —678.348 59.055 
700.00 173.621 241.140 153.964 — 848.997 61.023 -1017.795 -907.829 — 639.989 47.757 
800.00 185.280 265.077 166.374 —831.058 78.962 -1043.119 -907.343 — 601.653 39.284 
900.00 197.552 287.603 178.604 —811.920 98.100 -1070.764 -905.062 — 563.574 32.709 
1000.00 210.290 309.073 190.585 -—791.532 118.488 -1100.605 -902.323 —525.773 27.464 
1100.00 223.382 329.728 202.301 -—769.851 140.169 -1132.551 -899.143 — 488.269 23.186 
1200.00 236.733 349.735 213.758 -—746.847 163.173 -1166.529 -895.680 — 451.068 19.634 
1220.00 239.427 353.671 216.019 -742.085 167.935 -1173.563 -894.978 — 443.664 18.996 

References 

Phase H/S Cy Remarks 

SOL Jat Jat Jat NDPT= 1220. (CoO + 02) 

226.923 COBALT DICHROMIUM TETRAOXIDE CoCr204 

Phase iT] Cy S —(G-H298)/T H H-H298 G AH, AG; log K; 
[K] [ J/(K mol) he kJ / mol ] {[ - 

SOL 298.15 157.222 126.357 126.357 -1437.497 0.000 -1475.170 -—1437.497 -1329.788 232.973 
300.00 157.448 127.330 126.360 -1437.206 0.291 -1475.405 -1437.447 -1329.120 231.420 
400.00 166.015 173.938 132.656 -1420.984 16.513 -1490.560 -—14384.589 -1293.437 168.906 
500.00 170.933 Aloo 144.796 -1404.119 33.378 -1509.895 -1431.785 -1258.478 131.472 
600.00 174.415 243.037 158.616 -1386.844 50.653 -1532.667 -—1429.226 -1224.061 106.564 
700.00 177.219 270.140 172.657 -1369.259 68.238 -1558.357 -—1426.934 -1190.051 88.803 
800.00 179.661 293.967 186.361 -1351.412 86.085 -1586.586 -1425.306 -1156.292 75.498 
900.00 181.894 Sila259 199.521 -1333.333 104.164 -1617.066 -1423.513  -1122.776 65.164 
1000.00 183.996 334.533 212.074 -1315.038 122.459 -1649.571 -1422.008 -1089.444 56.907 
1100.00 186.012 352.165 224.019 -1296.537 140.960 -1683.918 -1420.913 -1056.245 50.157 
1200.00 187.971 368.434 235.384  -1277.837 159.660 -1719.958 -1420.369 -1023.122 44.535 
1300.00 189.888 383.556 246.207 -1258.944 178.553 -1757.566 -—1420.487 -—990.018 39.779 
1400.00 191.776 397.697 256.528 -1239.861 197.636 -1796.637 -—1421.368 — 956.876 35.701 
1500.00 193.642 410.992 266.387 -—1220.590 216.907 -1837.078 -—1421.471 — 923.693 32.166 
1600.00 195.491 423.549 275.821 -1201.133 236.364 -1878.810 -—1421.576 — 890.506 29.072 
1700.00 197.328 435.455 284.864 -1181.492 256.005 -1921.766 -—1421.816 — 857.307 26.342 
1800.00 199.154 446.786 293.547 -1161.668 275.829 -1965.882 —1438.480 — 823.796 23.906 

References 

Phase H/S Gs 


SOL K7 


] 


] 
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CoFe204 COBALT DIIRON TETRAOXIDE 234.625 

Phase tT C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) eal kJ / mol ] [ - 

SOL-1 298.15 152.843 134.725 134.725 -1087.840 0.000 -—1128.008 -—1087.840 —980.455 WA 
300.00 153.185 e5:671 134.728 -1087.557 0.283 -—1128.258 -1087.804 —979.789 170.596 
400.00 168.227 181.932 140.933 -1071.441 16.399 -1144.213 -1085.446 —944.120 123.289 
500.00 179.828 220.754 153.116 -1054.021 33.819 -—1164.398 -—1082.587 -—909.112 94.974 
600.00 190.075 254.459 167.258  -—1035.519 52.321 -—1188.195 -1079.475 — 874.706 76.150 
700.00 199.682 284.487 181.897 -1016.027 71.813 -—1215.168 -—1076.186 — 840.836 62.744 
783.00 207.390 307.287 193.995 -—999.133 88.707 -—1239.738 -—1073.820 — 813.038 54.238 

0.000 0.000 

SOL-11 783.00 209.200 307.287 193.995 -— 999.133 88.707 -—1239.738 -—1073.820 — 813.038 54.238 
800.00 209.200 311.781 196.451 —995.576 92.264  -1245.001 —1073.234 — 807.382 52.717 
900.00 209.200 336.421 210.661 —974656 113.184 -1277.435 -—1070.538 -774.327 44.941 
1000.00 209.200 358.462 224.358 -—953.736 134.104 -1312.198 -—1069.669 —741.483 38.731 
1100.00 209.200 378.401 237.470 —932.816 155.024 -1349.057 -—1070.694 —708.589 33.648 
1200.00 209.200 396.604 249.984 —911.896 175.944  -1387.821 -—1071.278 — 675.687 29.412 
1300.00 209.200 413.349 261.915 —890.976 196.864 -1428.330 -—1068.994 —642.818 25.829 
1400.00 209.200 428.852 273.292 —870.056 217.784  -1470.449 -—1067.504 —610.096 22./63 
1500.00 209.200 443.286 284.150 —849.136 238.704  -1514.064 -—1065.268 —577.501 20.110 
1600.00 209.200 456.787 294.522 —828.216 259.624  -1559.075 -—1063.001 — 545.058 17.794 
1700.00 209.200 469.470 304.444 —807.296 280.544 -1605.395 -—1062.765 —512.715 15.754 
1800.00 209.200 481.427 313.947 —786.376 301.464 -1652.945 -1077.748 — 480.104 13.932 
1873.00 209.200 489.744 320.638 -771.105 316.735 -1688.395 -—1105.158 — 454.894 12.686 

References 

Phase ink HS) Cy Remarks 

SOL-1 Tk1 e 

SOL-11 U e Tk1 MPT= 1873. (pO2= 0.21 bar) 

Co(OH)2 COBALT HYDROXIDE (PRECIPITATED) 92.948 

Phase i Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) | il kJ / mol ] [ - 

SOL 298.15 97.064 78.998 78.998 —539.698 0.000 —563.251 -539.698 — 454.168 79.568 
300.00 97.152 79.599 79.000 — 539.518 0.180 —563.398 -539.672 — 453.637 78.985 
400.00 101.922 108.201 82.868 —529.565 10.133 -—572.845 -538.159 — 425.181 55.523 
500.00 106.692 131.457 90.329 —519.134 20.564 —584.862 -536.449 -— 397.131 41.488 

References 

Phase lal Ps} Cy 


SOL Nb1 


| 


] 


209.950 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1690.00 


LIQ 1690.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase hts 


SOL Tk1 
LIQ $5 


Cp 


133.947 
134.357 
149.538 
157.749 
163.217 
167.389 
170.871 
173.951 
176.782 
179.451 
182.008 
184.487 
186.910 
189.290 
191.639 
193.731 


242.672 
242.672 
242.672 
242.672 
242.672 


S 


J/(K mol) 


158.574 
159.403 
200.402 
234.727 
263.999 
289.484 
312.068 
332.375 
350.8514 
367.826 
383.551 
398.217 
411.978 
424.955 
437.247 
447.791 

59.418 
507.209 
508.640 
S2270i1 
535.632 
548.079 


DICOBALT SILICATE 


—(G—-H298)/T H H-H298 G AH, 
[ kJ / mol 
158.574 -1408.836 0.000 -1456.115 -—1408.836 
158.576 -1408.588 0.248 -1456.409 -1408.825 
164.063 -1394.300 14536 -1474.461 -—1407.731 
174.860 -1378.903 29.933 -1496.266 -—1406.206 
187.338 -1362.839 45.997 -1521.239 -1404.628 
200.149 -1346.302 62.534 -1548.940 -1403.119 
212.754 -—1329.384 79.452 -1579.039 -—1402.570 
224.936 -1312.141 96.695 -1611.278 —1401.396 
236.617 -1294.602 114.234  -1645.453 -1400.541 
247.784 -1276.790 132.046 -1681.398 -—1400.057 
258.451 -1258.716 150.120 -1718.977 -1400.076 
268.644 -1240.391 168.445 -1758.073 ~—1400.826 
278.396 -1221.820 187.016 -1798.590 -—1402.565 
287.738 -—1203.010 205.826 -1840.443 -1402.221 
296.701 -1183.963 224.873 -1883.558 -—1401.236 
304.469 -1166.622 242.214 -1923.388 -—1450.269 
100.416 
304.469 -1066.206 342.630 -1923.388 -—1349.853 
305.666 -1063.779 345.057 -1928.468 -—1349.202 
317.331 -1039.512 369.324 -1980.032 —1375.242 
328.478 -1015.244 393.592 -2032.945 -—1369.274 
339.150 -990.977 417.859 -2087.136 —1363.352 


409 


Co2Si04 
AG; log K; 

[ = 
—1310.261 229.552 
— 1309.649 228.030 
—1276.733 166.724 
— 1244157 129.976 
—1211.896 105.505 
-—1179.895 88.045 
-—1147.978 74,955 
—1116.228 64.784 
—1084.591 56.653 
—1053.023 50.004 
—1021.478 44.464 
—989.904 39.775 
— 958.235 35.752 
—926.503 32.264 
— 894.819 29.213 
— 866.215 26.773 
— 866.215 26.773 
— 863.355 26.528 
— 834.376 24.213 
— 804.491 PEATE 
-774.919 20.239 


] 


410 


CoTiO3 


Phase li 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1736.00 


References 
Phase ALS 


SOL Tk1 


_——= 


Cp 


107.772 
108.019 
117.023 
121.713 
124.703 
126.892 
128.653 
130.166 
131.524 
132.782 
133.970 
135.111 
136.216 
137.296 
138.355 
139.400 
139.773 


COBALT TITANIUM TRIOXIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ie kJ/mol 


97.069 97.069 -1210.431 0.000 -1239.372 

97.736 97.071 —1210.231 0.200 -—1239.552 
130.210 101.487 -1198.922 11.509 -1251.006 
156.873 109.940 -1186.964 23.467 -1265.401 
179.345 119.684 -1174.634 35.797 -1282.241 
198.740 129.624 -1162.050 48.381 -1301.168 
215.802 139.351 -1149.270 61.161 -—1321.912 
231.044 148.707 -1136.328 74.103 -1344.268 
244.830 157.641 -1123.242 87.189 -1368.072 
257.425 166.148 -1110.026 100.405 -1393.194 
269.030 174.244 -1096.688 113.743 -1419.524 
279.799 181.955 -1083.234 127.197 -1446.972 
289.852 189.307 -1069.667 140.764 -1475.460 
299.287 196.327 -1055.991 154.440 -1504.922 
308.182 203.043 -1042.209 168.222 —1535.300 
316.601 209.477 -1028.321 182.110 -1566.543 
319.526 211.729 -1023.296 187.1385 -1577.993 


Remarks 


Tk1 MPT= 1736. 


a] 
-1210.431 -1129.498 
-1210.405 -1128.996 
-1208.705 -1102.102 
-1206.775 -1075.674 
-—1204.864 -1049.634 
-—1203.070 -1023.906 
-1201.859 -998.363 
-1200.454 -973.013 
-—1199.331 — 947.805 
-1198.512 -—922.695 
-—1202.056 -897.525 
—1201.546 -—872.171 
—1201.598  -—846.836 
-—1200.682 -—821.525 
-1199.525 —-—796.285 
-1198.294 -771.120 
-1197.844 -762.079 


154.811 


log Kg 
[ = 


197.883 
196.576 
143.920 
112.375 
91.379 
76.405 
65.186 
56.472 
49.508 
43.815 
39.068 
35.044 
31.596 
28.608 
25.996 
23.694 
22.930 


] 
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229.744 DICOBALT TITANIUM TETRAOXIDE Co2Ti0O4 

Phase il) C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] —— ——=4))/(Kimel) lie kJ / mol ] [ - 

SOL 298.15 149.370 165.268 165.268 -1445.949 0.000 -1495.224 -1445.949 -1345.810 235.780 
300.00 149.610 166.193 165.271 -1445.672 0.277 -1495.530 -1445.919 -1345.189 234.218 
400.00 158.654 210.620 171.267 -1430.208 15.741 -1514.456 -1444.114 -1311.877 171.314 
500.00 163.820 246.619 182.852 -1414.065 31.884 -1537.375 -1442.267 -1279.034 133.620 
600.00 167.460 276.824 196.064 -1397.493 48.456 -1563.588 -1440.587 -1246.548 108.522 
700.00 170.379 302.864 209.504 -1380.597 65.352 -1592.602 -1439.144  -1214.326 90.614 
800.00 172.913 325.783 222.685 -1363.480 82.519 -1624.057 -1438.808 -1182.169 77.188 
900.00 lores 346.285 235.254 -1346.022 99.927 -1657.678 -—1437.988 -1150.143 66.753 
1000.00 177.397 364.860 247.301 -—1328.390 117.559  -1693.250 -1437.625 -1118.184 58.408 
1100.00 179.479 381.866 258.772 -—1310.545 135.404 -1730.598 -1437.759 -1086.238 51.581 
1200.00 181.500 397.570 269.692 -1292.496 153.453 -1769.579 -1442.514 -1054.135 45.885 
1300.00 183.477 412.176 280.097 -1274.247 171.702 -1810.075 -1443.585  -1021.733 41.054 
1400.00 185.422 425.844 290.025 -1255.802 190.147 -—1851.983 -—1445.715 — 989.209 36.908 
1500.00 187.344 438.703 299.512 -1237.163 208.786 -1895.217 —1445.836 — 956.591 Sorodl 
1600.00 189.248 450.854 308.595 -1218.333 227.616 -1939.700 -1445.396 — 923.988 30.165 
1700.00 191.138 462.384 317.305 -1199.314 246.635 -1985.367 -—1444.722 —891.419 27.390 
1800.00 193.018 473.363 325.672 -—1180.106 265.843 -2032.159 -—1476.470 — 858.307 24.907 
1835.00 193.674 477.086 328.525 -1173.339 272.610 -2048.792 -—1476.351 — 846.289 24.090 

References 

Phase H/S Cy Remarks 

SOL Tk1,e e kit MPT= 1835. 

89.907 COBALT MONOPHOSPHIDE CoP 

Phase Tf C, S —(G—-H298)/T H H-H298 G AH; AGy log K; 
[K ] [ — J/(K mol) | Ih kJ / mol ] [ - 

SOL 298.15 45.286 50.208 50.208 — 146.440 0.000 —161.410 -146.440 — 140.208 24.564 
300.00 45.313 50.488 50.209 — 146.356 0.084 -—161.503 -146.446 — 140.169 24.406 
400.00 46.777 63.724 52.004 — 141.752 4.688 —167.241 -147.657 — 137.828 17.999 
500.00 48.242 74.320 55.441 — 137.001 9.439 -—174.161 -148.277 — 135.300 14.135 
600.00 49.706 83.245 59.350 — 132.103 14.337 -—182.050 -148.907 — 132.645 11.548 
700.00 Sil tl 7A0) 91.017 63.331 — 127.060 19.380 -—190.771 -149.531 — 129.885 9.692 
800.00 52.635 97.945 67.232 -—121.869 24.571 -—200.226 -150.567 — 126.975 8.291 
900.00 54.099 104.229 70.999 -—116.533 29.907 —210.339 -151.211 — 123.988 7.196 
1000.00 55.564 110.005 74.615 -111.050 35.390 —221.055 -151.936 — 120.925 6.316 
1100.00 57.028 115.369 78.078 -105.420 41.020 —232.326 -152.766 —117.785 5.593 
1200.00 58.492 120.394 81.398 -99.644 46.796 —244.117 -217.342 -113.473 4,939 
1300.00 59.957 125.134 84.581 — 93.721 52.719 -256.396 -217.861 — 104.799 4.211 
1400.00 61.421 129.631 87.640 -—87.653 58.787 -269.136 -218.804 —96.068 3.584 
1500.00 62.886 133.918 90.583 -81.437 65.003 -—282.315 -218.635 — 87.304 3.040 

References 


Phase H/S Cy 


SOL Tk1/Ku1 e 


] 


CoP3 COBALT TRIPHOSPHIDE 151.854 
Phase al Cy ‘S —(G—H298)/T H H-H298 G AH AG; log Ky 
[K] [ J/(K mol) iL |i kJ / mol ] [ - 
SOL 298.15 101.206 98.324 98.324 — 280.328 0.000 -—309.643 -280.328 — 263.951 46.243 
300.00 101.253 98.950 98.326 — 280.141 0.187 -—309.826 -280.319 — 263.850 45.940 
400.00 103.763 128.423 102.327 — 269.890 10.438 —321.259 -282.386 — 257.847 33.671 
500.00 106.274 151.846 109.967 — 259.388 20.940 —335.311 -282.521 —251.695 26.294 
600.00 108.784 171.444 118.623 — 248.635 31.693 —351.502 -282.560 — 245.524 PA MS 
700.00 111.294 188.402 127.407 — 237.631 42.697 —369.513 -—282.490 — 239.355 17.861 
800.00 113.805 203.427 135.987 — 226.376 53.952 —389.118 -—282.725 — 233.142 1159228 
900.00 116.315 216.976 144.246 — 214.870 65.458 -410.149 -282.466 — 226.960 13.172 
1000.00 118.826 229.361 152.147 — 203.113 VU NE —432.475 -282.182 — 220.808 11.534 
1100.00 121.336 240.804 159.693 —191.105 89.223 —455.990 -281.899 — 214.684 10.194 
1200.00 123.846 251.470 166.901 -—178.846 101.482 -—480.609 -—472.399 — 205.316 8.937 
1300.00 126.357 261.482 173.795 -166.336 113.992 -—506.262 -470.046 — 183.156 7.359 
1400.00 128.867 270.938 180.400 —153.575 126.753 —532.887 -—468.022 — 161.166 6.013 
References 
Phase inl fs Cp 
SOL Tk1/Ku1 e 
Co2P DICOBALT PHOSPHIDE 148.840 
Phase i C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [Sal Il | kJ / mol ] [ - 
SOL 298.15 64.809 77.404 77.404 — 187.987 0.000 —211.065 -187.987 — 180.906 31.694 
300.00 64.852 77.805 77.405 — 187.867 0.120 —211.209 -188.003 — 180.862 31.491 
400.00 67.153 96.777 79.976 — 181.267 6.720 —219.978 -189.782 — 178.151 23.264 
500.00 69.454 112.009 84.908 — 174.436 13.551 —230.441 -191.061 — 175.097 18.292 
600.00 71.756 124.875 90.524 — 167.376 20.611 — 242.301 -192.422 -171.777 14.955 
700.00 74.057 136.109 96.250 — 160.085 27.902 —255.362 -193.836 — 168.226 1122553, 
800.00 76.358 146.149 101.870 — 152.565 35.422 —269.483 -196.133 — 164.344 10.731 
900.00 78.659 15522115 107.305 — 144.814 43.173 —284.561 -197.712 — 160.278 9.302 
1000.00 80.960 163.682 WWAee27 — 136.833 51.154 —300.514 -199.514 — 156.024 8.150 
1100.00 83.262 171.506 WS — 128.622 59.365 —317.278 -201.591 =151.578 7.198 
1200.00 85.563 178.849 122.344 —120.180 67.807 —334.800 -267.649 — 145.836 6.348 
1300.00 87.864 185.789 126.960 —111.509 76.478 —353.0385 -—270.003 — 135.595 5.448 
1400.00 90.165 192.385 131.399 — 102.608 85.379 -371.946 -273.263 — 125.138 4.669 
1500.00 92.466 198.684 135.676 —93.476 94.511 —391.502 -274.357 —114.513 3.988 
1600.00 94.768 204.725 139.804 —84.114 103.873 —411.674  -274.728 — 103.842 3.390 


References 
Phase H/S Cy 


SOL Nb1/Ku1 e 


] 
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87.472 COBALT 0.89—SULFIDE CoS0.89 
Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] == /-(K mal) ‘| kJ / mol =] [ - 
SOL 298.1 5 44.878 52.300 52.300 —94.558 0.000 — 110.151 —94.558 — 92.688 16.239 
300.00 44.907 52.578 52.301 —94.475 0.083 — 110.248 —94.558 —92.677 16.136 
400.00 46.459 65.709 54.081 — 89.907 4.651 — 116.190 — 96.631 —91.960 12.009 
500.00 48.011 76.243 57.493 — 85.183 9.375 — 123.305 —98.119 — 90.641 9.469 
600.00 49.564 85.134 61.378 — 80.304 14.254 — 131.385 —99.318 —89.025 7.750 
700.00 51.116 92.891 65.337 -75.270 19.288 -—140.294 -100.265 — 87.233 6.509 
800.00 52.668 99.817 69.221 —70.081 24.477 —149.935 -101.659 — 85.245 5.566 
900.00 54.220 106.111 72.976 — 64.737 29.821 —160.236 -—149.687 — 82.105 4.765 
1000.00 Bay 07h8 111.904 76.583 — 59.237 35.321 -—171.141 -—149.395 -—74.612 3.897 
References 


Phase H/S G 


SOL Mi4 Mit 

123.065 COBALT DISULFIDE CoS2 

Phase i Cy S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] [= JAK inal) | 1 kJ / mol ] [ - 


SOL 298.15 68.215 69.036 69.036 -—153.134 0.000 -173.717 -153.134  -145.645 25.516 
300.00 68.262 69.458 69.037 -—153.008 0.126 -173.845 -153.138 -145.599 25.351 

400.00 70.793 89.443 71.745  —146.055 7.079 -181.832 -157.912 -142.864 18.656 

500.00 73.325 105.512 76.942 -138.849 14.285 -191.605 -161.249  -138.760 14.496 

600.00 75.856 119.104 82.864 -—131.390 21.744 -202.852 -163.836  -134.001 11.666 

700.00 78.387 130.987 88:907  =123.678 29.456" —215:369)) -—165.779 | —128:871 9.616 

800.00 80.919 141.620 94.843  -115.713 37.421 - 229.008 -168.126 -123.407 8.058 

900.00 83.450 151.297, = =100.586  -107.494 45640  -243.661 -275.669 -115.393 6.697 

1000.00 85.981 160.220 106.109 -99.023 54.111 — 259.243 -274.443 — 97.650 5.101 


References 
Phase nes Cy 


SOL Mit Mit 
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Co3S4 TRICOBALT TETRASULFIDE 305.064 
Phase T Cy S —(G—-H298)/T H H-H298 G AH, AG; log K; 
[K] J/(K mol) ral kJ / mol ] i 
SOL 298.15 221.563 246.019 246.019 — 478.650 0.000 —552.001 -478.650 — 486.900 85.303 
300.00 P| They? 247.390 246.023 —478.240 0.410 —552.457 -478.546 — 486.952 84.786 
400.00 231.961 312.583 254.843 — 455.554 23.096 —580.587 -481.878 — 490.237 64.018 
500.00 242.170 365.440 271.835 — 431.848 46.802 —614.568 -481.995 — 492.395 51.440 
600.00 252.379 410.495 291.279 — 407.120 71.530 —653.417 -480.255 —494.595 43.058 
700.00 262.588 450.166 Sill Ov — 381.372 97.278 —696.488 -476.852 — 497.241 37.105 
800.00 272.197 485.896 330.837 -—354.603 124.047 —743.320 -474.301 — 500.229 32.662 
900.00 283.006 518.616 349.908 —326.813 151.837 —793.567 -681.383 — 499.099 28.967 
References 
Phase H/S Cy Remarks 
SOL Mit Mi1 Mit NDPT= 900. 
CoSO4 COBALT SULFATE 154.997 
Phase I Cp S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) | Ih kJ / mol ] [ - 
SOL-A 298.15 103.217 117.361 117.361 — 888.263 0.000 —923.254 -888.263 —782.411 137.075 
300.00 103.543 118.001 117.363 — 888.072 0.191 —923.472 -888.269 —781.754 136.1515 
400.00 119.298 150.034 121.624 —876.899 11.364 —936.913 -890.183 —746.176 97.441 
500.00 131.522 178.030 130.164 — 864.330 23.933 -—953.345 -890.373 —710.157 74.190 
600.00 140.670 202.860 140.250 — 850.697 37.566 -972.413 -889.529 —674.175 58.692 
700.00 147.306 225.071 150.810 — 836.280 51.983 -—993.830 -887.967 — 638.400 47.638 
800.00 152.017 245.067 161.363 — 821.300 66.963 —1017.354 -886.614 — 602.807 39.359 
900.00 155.402 263.177 171.686 — 805.921 82.342  -1042.780 -937.600 — 566.286 32.866 
964.00 157.149 273.914 178.120 -795.918 92.345 -1059.971 -935.451 — 539.957 29.258 
2.214 2.134 
SOL-B 964.00 157.187 276.127 178.120 —793.784 94.479 -1059.971 -933.317 — 539.957 29.258 
1000.00 158.109 281.907 181.753 —788.108 100.155 -1070.016 -932.122 — 525.289 27.438 
1100.00 160.423 297.088 191.557 -772.179 116.084 -1098.976 -928.881 — 484.764 23.020 
1200.00 162.460 Slam dso 200.944 -—756.033 132.230 -1129.396 -925.829 —444 526 19.350 
1300.00 164.298 324.213 209.929 —739.694 148.569 -1161.171 -923.093 — 404.531 16.254 
1400.00 165.989 336.451 218.534 -—723.178 165.085 -1194.210 -920.813 — 364.730 13.608 
1413.00 166.200 337.987 219.626 —721.019 167.244 -1198.594 -920.412 — 359.568 13.292 
References 
Phase inl 3s} Cp Remarks 
SOL-A Jal Jat 
SOL-B Jat Jal Jat NOS Waa. 


] 
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178.248 COBALT 0.98—ANTIMONY CoSb0.98 
Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] ———— (Kk mol) I], Ik kJ / mol ] [ - ] 
SOL 298.15 49.993 70.710 70.710 — 41.840 0.000 — 62.922 — 41.840 — 40.664 7.124 
300.00 50.041 71.019 70.714 — 41.747 0.093 -63.053 -41.839 — 40.657 7.079 
400.00 52.635 85.770 72.104 — 36.614 5.226 -—70.922 -41.781 —40.271 5.259 
500.00 55.229 97.794 76.555 —31.221 10.619 —80.117. -41.694 —39.903 4.169 
600.00 57.823 108.093 80.972 — 25.568 16.272 -90.423 -41.561 —39.557 3.444 
700.00 60.417 117.201 85.509 — 19.656 22.184 -101.696 -41.388 — 39.236 2.928 
800.00 63.011 125.438 89.993 — 13.485 28.355 — 113.835 —41.620 — 38.879 2.539 
900.00 65.605 133.009 94.358 -—7.054 34.786 — 126.762 —41.487 — 38.546 2.237 
1000.00 68.199 140.056 98.579 —0.364 41.476 — 140.419 —60.922 — 36.153 1.888 
1100.00 70.793 146.677 102.654 6.586 48.426 —154.759 -60.875 — 33.678 1.599 
1200.00 73.387 152.948 106.586 13.795 55.635 -—169.743  -60.889 —31.206 1.358 
1300.00 75.981 158.925 110.384 21.264 63.104 — 185.339 —61.080 — 28.726 1.154 
1400.00 78.576 164.651 114.057 28.991 70.831 —201.519  -61.577 — 26.221 0.978 
1475.00 80.521 168.801 116.735 34.958 76.798 —214.025  -61.088 — 24.338 0.862 
References 
Phase in tS Cy Remarks 
SOL Hu e Hut CoSb(0.84—0.98), MPT= 1475. 
302.433 COBALT 2—ANTIMONY CoSb2 
Phase T Cy S —(G—-H298)/T H H—-H298 G AH; AG; log K; 
[K ] | eomumenmmmmmnne 1/4 (Kemi!) IP ik kJ / mol ] {[ - ] 
SOL 298.15 74.744 120.290 120.290 — 50.208 0.000 -—86.072 -—50.208 -—49.971 8.755 
300.00 74.806 120.753 120.291 —50.070 0.138 —86.295  -—50.209 —49.970 8.700 
400.00 78.124 142.727 123.265 — 42.423 7.185 -99.514 -50.253 — 49.882 6.514 
500.00 81.442 160.516 128.990 —34.445 15.763 -114.703 -50.252 —49.789 5.201 
600.00 84.759 175.658 135.536 — 26.135 24.073 —131.5380  -50.194 — 49.700 4.327 
700.00 88.077 188.973 142.237 — 17.493 Seale -149.774 -50.106 —49.625 3.703 
800.00 91.395 200.951 148.840 -8.519 41.689 -—169.280 -50.461 — 49.500 3.232 
900.00 94.713 211.907 155.247 0.786 50.994 -—189.930 -50.523 —49.378 2.866 
1000.00 98.031 222.058 161.427 10.423 60.631 —211.635  -90.481 —45.018 2,351 
1100.00 101.349 Zolkoor 167-375 20.392 70.600 —234.320 -90.616 — 40.464 1.921 
1200.00 104.667 240.518 173.100 30.693 80.901 —257.928  -90.738 — 35.900 1.563 
References 
Phase H/S Cy Remarks 


SOL Hut e Hut DPT= 1192. (CoSb + LIQ) 


416 


CoSb3 COBALT 3—ANTIMONY 424.183 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) eri kJ / mol [ - 

SOL 298.15 99.902 161.921 161.921 —62.760 0.000 — 111.037 — 62.760 — 61.363 10.751 
300.00 99.977 162.539 161.923 —62.575 0.185 — 111.337 —62.761 — 61.354 10.683 
400.00 104.014 191.853 165.892 —52.376 10.384 —129.117 —62.815 —60.876 7.950 
500.00 108.052 215.497 WSR Le -—41.772 20.988 — 149.521 — 62.809 — 60.390 6.309 
600.00 112.089 Zoo DO4 182.230 — 30.765 31.995 — 172.098 — 62.732 —59.913 5.216 
700.00 116.127 253.136 191.128 — 19.354 43.406 — 196.550 — 62.634 —59.451 4.436 
800.00 120.164 268.906 199.881 -—7.540 55.220 — 222.665 —63.016 —58.938 3.848 
900.00 124.202 283.293 208.361 4.679 67.439 — 250.285 —63.174 —58.422 3.391 
1000.00 128.240 296.588 216.527 17.301 80.061 —279.287 -123.158 —51.542 2.692 
1100.00 GZIATE 309.000 224.376 30.326 93.086 —309.573 -—123.374 — 44.369 2.107 
1132.00 133.569 312.811 226.822 34.580 97.340 —319.522 -123.421 — 42.070 1.941 

References 

Phase ml tS Cy Remarks 

SOL Hu e Hut DPT= 1132. (CoSb2 + LIQ) 

CoSeO3 COBALT SELENITE 185.891 

Phase U C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) al kJ / mol ] [ - 

SOL 298.15 Sit, Take) 113.805 113.805 —581.994 0.000 —615.925 -581.994 —502.622 88.057 
300.00 97.864 114.410 113.807 — 581.813 0.181 -—616.136 -581.987 — 502.129 87.429 
400.00 103.847 143.383 TALAATAANTE —571.728 10.266 -—629.081 -581.590 — 475.568 62.103 
500.00 109.830 167.198 125.298 —561.044 20.950 —644.643 -587.044 — 449.029 46.910 
600.00 115.813 187.752 134.031 —549.762 32.232 -—662.412 -—586.910 — 421.434 36.689 
700.00 121.796 206.054 143.035 — 537.881 44.113 —682.119 -586.461 — 393.886 29.392 
800.00 127.779 222.708 151.968 . -525.402 56.592 -—703.569 -586.096 — 366.362 23.921 
900.00 133.762 238.103 160.694 —512.325 69.669 -—726.618 -—584.990 — 338.959 19.673 
932.00 135.677 242.810 163.433 —508.014 73.980 -734.313 -584.576 — 330.219 18.507 

17.509 16.318 

LIQ 932.00 144.348 260.319 163.433 — 491.696 90.298 -—734.313 -568.258 — 330.219 18.507 
1000.00 144.348 270.484 170.371 —481.880 100.114 —752.365 -566.828 -—312.903 16.344 
1100.00 144.348 284.242 180.107 —467.446 114.548 -—780.112 -618.310 — 282.647 13.422 

References 

Phase lal HS C, 

SOL Tk1 e 


LIQ Tk1 


] 


177.643 COBALT TIN CoSn 

Phase ali C, S —(G—H298)/T H H-H298 G AH, AG; log Ky; 
[K] (Kol) I) JI kJ / mol ] [ - 

SOL-D 998.15 51.219 71.546 71.546 — 29.288 0.000 —50.620 — 29.288 — 26.399 4.625 
300.00 51.254 71.863 71.547 —29.193 0.095 —50.752 — 29.289 — 26.381 4.593 
400.00 Soulov 86.866 73.580 — 23.974 Sree —58.720 —29.426 — 25.395 3.316 
500.00 55.020 98.925 77.481 — 18.566 10.722 —68.029 —29.731 — 24.356 2.544 
600.00 56.902 109.123 81.926 — 12.970 16.318 —78.444 — 36.984 —21.936 1.910 
700.00 58.785 118.036 86.461 —7.185 22.103 — 89.811 —37.096 —19.418 1.449 
800.00 60.668 126.009 90.915 —1.213 28.075 — 102.020 — 37.561 — 16.827 1.099 
900.00 62.551 133.263 95.223 4.948 34.236 -— 114.988 —37.594 — 14.233 0.826 
1000.00 64.434 139.951 99.365 W297 40.585 — 128.653 — 37.665 — 11.634 0.608 
1100.00 66.316 146.180 103.341 17.835 47.123 — 142.963 — 37.800 —9.026 0.429 
1200.00 68.199 152.031 107.157 24.561 53.849 — 157.877 — 38.067 —6.399 0.279 
1209.00 68.369 152.542 107.493 PSA TAS 54.463 — 159.247 —38.101 -6.162 0.266 

References 

Phase H/S Cy Remarks 

SOL-D Kul e Hu1 DPT= 1209. (Co3Sn2 + LIQ) 

306.781 COBALT TUNGSTATE CoWO04 

Phase ily Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) hl kJ / mol ] [ - 

SOL-A 298.15 129.702 133.888 133.888 -1136.918 0.000 -1176.837 -1136.918 -1035.813 181.470 
300.00 129.792 134.691 133.890 -1136.678 0.240 -1177.085 -1136.878 -1035.186 180.242 
400.00 134.641 172.693 139.039 -1123.456 13.462 -1192.534 -1134.627 -1001.625 130.799 
500.00 139.490 203.259 148.922 -1109.750 27.168  -1211.379 -—1132.292 — 968.643 101.193 
600.00 144.340 229.119 160.187. -1095.558 41.360 -1233.030 -1129.872 — 936.139 81.498 
700.00 149.189 251.734 171.682 -1080.882 56.036 -1257.095 -1127.341 —904.048 67.461 
800.00 154.038 271.972 182.975 -1065.720 71.198 -1283.298 -—1125.091 — 872.268 56.953 
900.00 158.887 290.395 193.902 -1050.074 86.844 -1311.429 -—1122.293 — 840.832 48.801 
986.00 163.058 305.082 202.965 -1036.231 100.687 -1337.042 -—1119.807 —814.052 43.125 

1.888 1.862 

SOL-B 986.00 163.719 306.971 202.965 -1034.369 102.549 -1337.042 -—1117.945 —814.052 43.125 
1000.00 164.306 309.283 204.4388 -1032.072 104.846 -1341.356 -1117.524 — 809.740 42.296 
1100.00 168.498 325.140 214.698 -1015.4382 121.486 -1373.086 -—1114.509 -—779.107 36.997 
1200.00 172.690 339.981 224.526 -—998.373 138.545 -1406.350 -—1111.519 —748.749 32.592 
1300.00 176.883 353.969 233.951 -—980.894 156.024 -1441.054 -1108.661 -718.635 28.875 
1400.00 181.075 367.231 243.001 -962.996 173.922 -1477.119 -—1106.055 -—688.732 25.697 
1500.00 185.268 379.867 Pe leON -—944.679 192.239 -1514.479 -1102.162 — 659.055 22.950 

References 

Phase ml HS) C, 

SOL-A Tk1 Ku1,e 

SOL-B Tk1 Kul 


] 


418 


Cr 


Phase v 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2130.00 


LIQ 2130.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
2942.00 


References 


Phase AAS 


SOL Hu1 
LIQ Hu1 


—= 


Cp 


23.347 
23.379 
20.109 
26.815 
28.167 
29.279 
30.214 
31.044 
32.024 
33.647 
35.446 
37.146 
38.734 
40.439 
42.419 
44.106 
45.662 
47.186 
48.712 
50.193 
50.611 


39.330 
39.330 
39.330 
39.330 
39.330 
39.330 
39.330 
39.330 
39.330 
39.330 


Cp 


Hu1 
Hut 


J/(K mol) 


23.640 
23.784 
30.758 
36.559 
41.571 
46.000 
49.972 
53.579 
56.892 
60.018 
63.022 
65.928 
68.739 
71.468 
74.144 
76.767 
79.333 
81.842 
84.302 
86.714 
87.429 
7.950 
95.379 
96.651 
98.399 
100.073 
101.679 
103.221 
104.705 
106.136 
107.516 


CHROMIUM 
S  -~(G-H298)/T H H-H298 G 

ihe kJ / mol 
23.640 0.000 0.000 -7.048 
23.640 0.043 0.043 -~7.092 
24.579 9.472 2.472 ~9.831 
26.410 5.074 5.074 13.205 
28.529 7.8260" 87,826" (a I7AN7 
30.714 10.700 10.700 -21.500 
32.877 13.676 13.676  -26.302 
34.980 16.739 16.739 -31.482 
37.008 19.885 19.885  -37.008 
38.959 23.165 23.165 42.855 
40.840 26.620 26.620 -49.007 
42.658 30.250 30.250 —-55.456 
44.421 34.045 34.045 62.190 
46.134 38.001 38.001  -69.201 
47.801 42149 42149 -76.482 
49.428 46.477 46.477  - 84.028 
51.018 50.966 50.966 -91.833 
52.575 55.608 55.608 99.893 
54.100 60.403 60.403  -108.200 
55.596 65.349 65.349 -116.751 
56.039 66.861 66.861  -119.363 

16.933 

56.039 83.794 83.794 -119.363 
57.311 86.547 86.547 -126.085 
59.060 90.480 90.480 -135.838 
60.734 94.413 94.413 -145.762 
62.340 98.346 98.346  -155.850 
63.883 102.279 102.279 -166.096 
65.368 106.212 106.212  -176.493 
66.798 110.145 110.145 -187.035 
68.179 114.078 114.078  -197.718 
68.744 115.730 115.730  -202.246 


108.081 


Remarks 


Hu1 


BPT= 2942., L= 344.3 kJ 


AH AG; 

‘] 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


51.996 


Phase IT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase nds 


GAS Hu1 


(—_—=== 


Hu1 


CHROMIUM (GAS) 


S  -(G-+H298)/T 


J/(K mol) 


174.306 
174.435 
180.414 
185.053 
188.843 
192.047 
194.826 
197.280 
199.474 
201.462 
203.284 
204.972 
206.552 
208.044 
209.464 
210.825 
212.137 
213.408 
214.645 
215.853 
217.037 
218.198 
219.339 
220.462 
221.567 
222.655 
223.726 
224.779 
225.813 


H H-H298 G 

Hy I kJ / mol 
174.306 397.480 0.000 345.511 
174.306 397.518 0.038 345.188 
WAd12Z 399.597 PIMA 327.431 
176.661 401.676 4.196 309.149 
178.385 403.754 6.274 290.449 
180.114 405.833 8.353 271.400 
181.783 407.914 10.434 252.054 
183.371 409.997 W2SI7/ 232.446 
184.874 412.080 14.600 212.606 
186.293 414.166 16.686 192.558 
187.634 416.260 18.780 172.319 
188.903 418.369 20.889 151.906 
190.108 420.501 23.021 131.329 
191.255 422.664 25.184 110.598 
192.349 424.864 27.384 89.722 
193.396 427.109 29.629 68.707 
194.401 429.405 31.925 47.559 
195.368 431.756 34.276 26.281 
196.301 434.169 36.689 4.878 
197.203 436.645 39.165 — 16.647 
198.078 439.189 41.709 — 38.291 
198.928 441.802 44.322 —60.053 
199.754 444.483 47.003 —81.930 
200.560 447.234 49.754 — 103.920 
201.347 450.052 52.572 — 126.022 
202.116 452.935 55.455 — 148.233 
202.869 455.879 58.399 — 170.552 
203.606 458.880 61.400 -192.978 
204.329 461.932 64.452 —215.508 


AH AG; 
397.480 352.559 
397.475 352.280 
397.125 337.263 
396.601 322.354 
395.929 307.566 
395.133 292.900 
394.239 278.355 
393.258 263.928 
392.196 249.614 
391.001 235.412 
389.640 221.327 
388.119 207.361 
386.457 193.518 
384.663 179.799 
382.715 166.204 
380.632 152.735 
378.439 139.392 
376.148 126.174 
373.766 113.079 
371.296 100.105 
352.642 87.793 
351.321 79.785 
350.070 63.832 
348.888 51.930 
347.773 40.074 
346.723 28.259 
345.734 16.483 
344.802 4.740 

0.000 0.000 


419 


Cr(g] 


log Ky 
[ = 


— 61.767 
— 61.337 
— 44.042 
— 33.676 
— 26.776 
— 21.856 
—HOeo 
— 15.318 
— 13.039 
SWNT, 
- 9.634 
— 8.332 
eee) 
—6.261 
— 5.426 
— 4.693 
— 4.045 
-—3.469 
=P)! 
—2.490 
— 2.084 
= 172i 
— 1.389 
=1.085 
—0.805 
— 0.547 
— 0.307 
— 0.085 
0.000 


] 


420 


CrAsO4 CHROMIUM ARSENATE 190.915 

Phase il C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] (= JU real) [ kJ / mol =] [ - ] 

SOL 298.15 119.104 15 5eoo2 155.352 -1062.067 0.000 -—1108.385 -—1062.067 — 968.362 169.653 
300.00 119.420 156.090 155.354 -1061.846 0.221 -—1108.673 -—1062.044 — 967.781 168.506 
400.00 131.814 192.323 160.210 -1049.222 12.845 -1126.151 -—1060.297 — 936.600 122.307 
500.00 139.499 222.612 169.746 -1035.634 26.433 -1146.940 -—1057.996 -—905.935 94.642 
600.00 145.330 248.579 180.772 -1021.382 40.685 -—1170.530 -—1055.437 — 875.760 76.242 
700.00 150.287 271.362 192.119 -1006.596 55.471 -1196.550 -1052.712 — 846.027 63.131 
800.00 NSA Saal, 291.727 203.319 —991.340 70.727 =-1224.722 -—1049.838 —816.694 5Siee5 
820.00 155.638 295.560 205.522 — 988.236 73.831 -1230.595 -—1049.245 — 810.873 5iROoS 

References 

Phase H/S Cy 

SOL ich G1 

Cr3(AsO4)2 TRICHROMIUM ARSENATE 433.827 

Phase il C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [=> YI i) [ kJ / mol ] [ -=3] 

SOL 298.15 261.829 321.415 321.415 -—2218.231 0.000  -—2314.061 -—2218.231 -2026.966 355.116 
300.00 262.429 323.036 321.420  -2217.746 0.485 -2314.657 -—2218.184 -2025.780 352.720 
400.00 286.245 402.126 332.042  -2190.197 28.034 -2351.048 -2214.819 -1962.114 256.226 
500.00 301.420 467.722 352.806 -2160.773 57.458 -2394.634 -2210.571 -1899.418 198.431 
600.00 313.192 523.752 376.740  -2130.024 88.207 —-—2444.275 -2205.959 -1837.617 159.979 
700.00 323.359 572.808 401.317 -2098.187 120.044  -2499.153 -2201.119 -1776.606 ayes Oe 
800.00 332.670 616.602 425.5388  -2065.380 152.851 -2558.662 -2196.051 -1716.304 112.063 
859.00 337.915 640.459 439.488 -2045.597 172.634 -2595.751 -2192.939 -1681.034 102.221 


References 
Phase nt f & Cp 


SOL G1 G1 


421 


62.807 CHROMIUM MONOBORIDE CrB 

Phase ii C, S —(G-H298)/T H H-H298 G AH, AGy log K; 
[K] a HK mol) lee kJ/mol =| [ - ] 

SOL 298.15 35.824 35.146 35.146 —75.312 0.000 — 85.791 —75.312 -—77.004 13.491 
300.00 35.992 35.368 35.146 —75.246 0.066 — 85.856 —75.310 —77.015 13.409 
400.00 42.476 46.711 36.649 —71.287 4.025 — 89.972 —75.145 —77.607 10.134 
500.00 46.338 56.632 39.676 — 66.834 8.478 —95.150 —75.025 —78.238 Shine 
600.00 49.168 65.340 43.242 —62.053 13.259 — 101.257 —74.976 —78.887 6.868 
700.00 51.510 73.100 46.963 —57.016 18.296 — 108.186 —74.968 —79.539 5.935 
800.00 53.593 80.116 50.676 —51.760 23.552 — 115.853 —74.970 —80.192 5.236 
900.00 55525 86.541 54.309 — 46.303 29.009 — 124.190 —74.959 — 80.845 4.692 
1000.00 57.363 92.487 57.833 — 40.658 34.654 — 133.145 —74.922 —81.501 AL PAS / 
1100.00 59.139 98.038 61.238 — 34.832 40.480 — 142.674 —74.907 — 82.160 3.901 
1200.00 60.874 103.259 64.525 — 28.831 46.481 — 152.742 —74.950 —82.818 3.605 

References 

Phase H/S Cy Remarks 

SOL Ku1/Tk1 Kul Tk1 MPT= 2343. 

73.618 CHROMIUM DIBORIDE CrB2 

Phase a Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] (== TK i) ‘ali kJ / mol ] [ - ] 

SOL 298.15 53.640 38.911 38.911 —94.140 0.000 — 105.741 —94.140 —95.217 16.682 
300.00 53.723 39.243 38.912 -—94.041 0.099 —105.814 -94.126 — 95.224 16.580 
400.00 58.199 Hors 41.073 — 88.445 5.695 — 110.569 — 93.688 —95.672 12.493 
500.00 62.676 68.779 45.301 — 82.401 11.739 — 116.790 — 93.708 —96.172 10.047 
600.00 6/alos 80.602 50.218 —75.909 18.231 -— 124.271 — 93.929 — 96.646 8.414 
700.00 71.630 91.290 BS Skeks} — 68.970 25.170 -—132.873 -94.174 —97.079 7.244 
800.00 76.107 101.147 60.451 —61.583 82-55% — 142.501 —94.329 —97.482 6.365 
900.00 80.584 110.370 65.491 —53.749 40.391 — 153.082 — 94.322 —97.874 5.680 
1000.00 85.061 119.092 70.418 — 45.467 48.673 — 164.558 —94.110 —98.278 5.134 
1100.00 89.538 127.409 75.224 — 36.737 57.403 -—176.886 -93.721 —98.713 4.687 
1200.00 94.014 135.392 79.907 — 27.559 66.581 -— 190.029 —93.176 —99.189 4.318 

References 

Phase WS Cy Remarks 


SOL Ku1/Tk1 Ku Tk1 MPT= 2437. 


422 


CrBr2 CHROMIUM DIBROMIDE 211.804 

Phase T Cy S -(G—-H298)/T a H-H298 G AH; AG; log Kg 
[K ] —— J / (Kimol) ll kJ / mol ] [ - 

SOL 298.15 72.510 133.888 133.888 — 302.085 0.000 —342.004 -302.085 — 289.574 50.732 
300.00 UN ligavoow 133.889 —301.951 0.134 —342.252 -—302.134 — 289.496 50.406 
400.00 74.768 155.5112 136.762 — 294.585 7.500 —356.790 -331.679 —279.142 36.452 
500.00 76.986 172.434 142.258 — 286.997 15.088 —373.214 -330.386 — 266.156 27.805 
600.00 79.203 186.666 148.504 —279.188 22.897 —391.188 -329.046 — 253.435 22.063 
700.00 81.421 199.042 154.859 —271.157 30.928 —410.486 -327.624 — 240.944 17.979 
800.00 83.638 210.059 161.082 — 262.904 39.181 — 430.951 -—326.095 — 228.665 14.930 
900.00 85.856 220.038 167.087 — 254.429 47.656 —452.463 -324.441 —216.584 12.570 
1000.00 88.073 229.199 172.846 — 245.733 56.352 —474.931 -322.656 — 204.694 10.692 
1100.00 90.291 237.697 178.360 — 236.814 65.271 —498.281 -320.791 — 192.988 9.164 
1115.00 90.623 238.922 179.166 — 235.457 66.628 —501.856 -—320.507 — 191.247 8.959 

References 

Phase a fs Cp Remarks 

SOL Nb1/Tk1 e Tk1 MPs to: 

CrBr3 CHROMIUM TRIBROMIDE 291.708 

Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] 7 mel) it {i kJ / mol ] [ - 

SOL 298.15 96.440 159.670 159.670 — 432.626 0.000 —480.232 -432.626 — 405.111 70.974 
300.00 96.524 160.267 159.672 — 432.448 0.178 —480.527 -432.701 — 404.940 70.506 
400.00 99.771 188.528 163.503 — 422.616 10.010 —498.027 -477.021 — 386.471 50.468 
500.00 101.741 PANOZ 170.833 — 412.534 20.092 —518.043 -475.080 — 364.058 38.033 
600.00 103.210 229.701 179.131 — 402.284 30.342 —540.105 -473.158 — 342.035 29.777 
700.00 104.441 245.706 187.526 —391.900 40.726 —563.894 -471.251 — 320.332 23.903 
800.00 105.546 259.725 195.692 — 381.400 51.226 —589.180 -469.349 — 298.902 19.516 
900.00 106.577 272.217 203.514 — 370.793 61.833 —615.788 -467.442 -—277.710 16.118 
1000.00 107.563 283.497 210.957 — 360.086 72.540 —643.583 -465.528 — 256.732 13.410 
1100.00 108.519 293.794 218.026 — 349.281 83.345 -—672.455 -463.664 — 235.943 11.204 

References 

Phase H/S C, 

SOL Pa2 Pa2 


423 


371.612 CHROMIUM TETRABROMIDE (GAS) CrBr4[g] 
Phase Vy C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol ] [ - ] 
GAS 298.15 101.329 417.417 417.417 — 258.571 0.000 —383.024 -258.571 — 285.213 49.968 
300.00 101.408 418.044 417.419 — 258.383 0.188 —383.797 -—258.707 — 285.378 49.689 
400.00 104.215 447.659 421.438 — 248.083 10.488 -—427.146 -319.799 — 281.682 36.784 
500.00 105.532 471.072 429.106 — 237.588 20.983 —473.124 -319.291 —272.213 28.438 
600.00 106.264 490.383 437.756 — 226.995 31.576 —521.225 -318.886 — 262.837 22.882 
700.00 106.718 506.800 446.476 —216.344 42.227 —571.104 -318.580 — 253.521 18.918 
800.00 107.025 521.071 454.928 — 205.656 52.915 —622.514 -318.363 — 244,243 15.947 
900.00 107.246 533.691 462.992 — 194.942 63.629 —675.264 -318.227 — 234.987 13.638 
1000.00 107.415 544.999 470.637 — 184.209 74.362 —729.208 -318.171 — 225.742 11.792 
1100.00 107.548 555.243 477.870 — 173.460 85.111 —784.228 -318.248 —216.497 10.281 
1200.00 107.657 564.606 484.714 — 162.700 95.871 —840.227 -318.502 — 207.237 9.021 
1300.00 107.750 bie 227, 491.195 -151.929 106.642 -—897.125 -318.933 -— 197.949 7.954 
References 
Phase H/S CG 
GAS Pa2 Pa2 
180.010 3-—CHROMIUM 2—CARBIDE Cr3C2 
Phase il Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) I di kJ / mol ] [ - ] 
SOL 298.15 99.326 85.437 85.437 — 85.354 0.000 —110.827 -85.354 — 86.260 1Ssdi2 
300.00 99.634 86.053 85.439 —85.170 0.184 —-110.986 -85.331 — 86.265 15.020 
400.00 115.482 116.990 89.549 —74.378 10.976 -121.173 -83.899 — 86.782 iors) 
500.00 125.543 143.942 97.795 —62.280 23.074 -— 134.251 -— 82.271 — 87.691 9.161 
600.00 131.490 167.400 107.485 —49.405 35.949 — 149.845 — 80.811 —88.917 TAT4| 
700.00 135.656 187.993 117.546 —36.041 49.313 — 167.636 —79.625 —90.365 6.743 
800.00 139.118 206.339 127.519 — 22.298 63.056 — 187.369 —78.657 —91.967 6.005 
900.00 142.265 222.908 137.212 -—8.227 77.127 —208.845 -—77.843 -—93.681 5.437 
1000.00 145.319 238.056 146.550 6.152 91.506 -—231.904 -/77.138 — 95.480 4.987 
1100.00 148.367 252.049 155.512 20.836 106.190 -256.417  -76.673 — 97.340 4.622 
1200.00 151.440 265.090 164.106 35.826 121.180 — 282.282 — 76.538 —99.227 4.319 
1300.00 154.550 277.334 172.350 51.126 136.480 — 309.409 —76.715 —101.113 4.063 
1400.00 157.697 288.903 180.266 66.738 152.092 -337.726 -77.144 -— 102.975 3.842 
1500.00 160.878 299.891 187.877 82.666 168.020 —367.170 —77.803 — 104.798 3.649 
1600.00 164.090 310.376 195.208 98.914 184.268 — 397.687 —78.766 — 106.568 3.479 
1700.00 167.329 320.421 202.280 115.485 200.839 —429 231 —79.987 -— 108.270 3.327 
1800.00 170.590 330.077 209.114 eS] ATA 7ASIS) — 461.759 —81.400 — 109.893 3.189 
1900.00 173.872 339.389 PSY IPN E 149.604 234.958 — 495.235 — 82.973 —111.434 3.064 
2000.00 177.170 348.391 222.136 167.156 252.510 —529.626 — 84.700 — 112.888 2.948 
2100.00 180.483 357.115 228.357 185.038 270.392 —564.904 —86.574 -—114.252 2.842 
2168.00 182.744 362.903 232.487 197.388 282.742 —589.385 -137.400 — 114.232 2.752 
References 
Phase H/S Cp Remarks 
SOL Ja1,A1 Jat Ja1,Hu1 MPT= 2168./2190. (peritec.) 


424 


Cr7C3 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2053.00 


References 
Phase ol) eS 


SOL Ja1,A1 


(———= 


Cp 


209.764 
210.355 
236.717 
252.869 
263.506 
211.959 
279.637 
287.019 
294.368 
301.776 
309.269 
316.847 
324.504 
332.228 
340.011 
347.842 
355.716 
363.625 
371.564 
375.782 


Jat 


7—CHROMIUM 3—CARBIDE 


S —(G-H298)/T H H—-H298 G 
J/(K mol) [ kJ / mol 
200.999 200.999 — 160.666 0.000 — 220.594 
202.299 201.003 — 160.277 0.389 — 220.967 
266.708 209.605 — 137.825 22.841 — 244.508 
321.410 226.639 -—113.281 47.385 — 273.986 
368.507 246.452 -—87.433 73.233 — 308.537 
409.775 266.896 -—60.651 100.015 — 347.493 
446.597 287.098 -—33.067 127.599 — 390.344 
479.961 306.702 -4.733 155.933 — 436.698 
510.581 325.579 24:336 185,002 — 486.245 
538.984 343.704 54.143 214.809 — 538.740 
565.563 361.096 84.694 245.360 — 593.981 
590.616 377.797 115.999 276.665 —651.802 
614.377 393.854 148.066 308.732 -712.062 
637.029 409.316 180.902 341.568 -—774.640 
658.718 424.231 214.514 375.180 — 839.435 
679.566 438.641 248.906 409.572 — 906.356 
699.671 452.588 284.084 444.750 —975.324 
719.115 466.106 320.051 480.717 -1046.268 
737.968 479.231 356.810 517.476 —-1119.127 
747.742 486.037 376.614 537.280 -1158.499 
Remarks 
Ja1,Hu1 MPT= 2053. (peritec.) 


AH; AG; 
-160.666 -166.122 
-160.627 -166.156 
-158.287  -168.341 
-—155.953  -171.132 
-154.105 -174.351 
-152.776  -177.837 
=151,/95' > = 181-467, 
-151.003  -185.247 
— 150.311 -— 189.091 
-150.033 -192.987 
— 150.401 — 196.881 
—151.387 -200.718 
-—152.868 -—204.460 
-154.803 -208.081 
-157.379  -211.552 
-160.494 -214.845 
— 164.001 — 217.943 
- 167.835 -220.836 
-171.982  -223.520 
-174.304 —-—224.855 


400.006 


log Ky 


1267.976 23-—CHROMIUM 6—CARBIDE Cr23C6 

Phase ii Cy S —(G-H298)/T H H-H298 G AHy AGy log K; 
[K ] [= J /-(Kimol) il I kJ / mol = [ - 

SOL 298.15 628.117 612.119 612.119  -328.444 0.000  -510.947 -328.444  -338.571 59.316 
300.00 629.728 616.010 612.131 — 327.280 1.164 -—512.083 -328.370  -338.634 58.961 
400.00 704.387 808.051 637.806  -—260.346 68.098 -583.566 -323.516 -342.750 44.759 
500.00 753.502 970.905 688.563  -187.273° 141.171 =672.726 -318.287 -348.173 36.373 
600.00 (857 /Olieoss 747.596  -110.202 218.242 -777.002 -313.979 -354.575 30.869 
700.00 808.099 1234.236 808.522 -—30.444 298.000 -894.409 -310.993  -361.596 26.983 
800.00 829.084 1343.518 868.689 51.419 379.863 -1023.395 -309.118 -368.963 24.091 
900.00 850.238 1442386 927.025 135.380 463.824 -1162.767 -307.812 -376.526 21.853 
1000.00 872.135  1533.093 983.157 221.492 549.936 -1311.601 -306.763  -384.222 20.070 
1100.00 894.857 1617.276 1037.022 309.835 638.279 -1469.169 -307.001 -— 391.972 18.613 
1200.00 918.337 1696.140 1088.696 400.489 728.933 -1634.879 -309.279  -399.612 17.395 
1300.00 942.477 1770.595 1138.312 493.524 821.968 -1808.250 ~-313.503  -406.981 16.353 
1400.00 967.178 1841.341 1186.022 589.003 917.447 -1988.875 -319.268  -413.964 15.445 
1500.00 992.355 1908.926 1231.979 686.976 1015.420 -2176.413 -326.442  -420.487 14.643 
1600.00 1017.937 1973.785  1276.328 787.487 1115.931 -2370.569 -335.639  -426.467 13.923 
1700.00 1043.869 2036.274 1319.204 890.575 1219.019 -2571.091 -346.516 -431.818 13.268 
1793.00 1068.257 2092.515  1357.863 988.787 1317.231 —2763.093  -3857.713  -436.188 12.707 

References 

Phase Ink HS G Remarks 

SOL Jal Jat Ja1/Hu1 DPT= 1793./1791. (peritec.) 

220.058 CHROMIUM HEXACARBONYL Cr(CO)6 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] a ee (K mol) If kJ / mol ] i tae 

SOL 298.15 240.160 314.218 314.218 -1076.962 0.000 -—1170.646 -1076.962 -969.835 169.911 
300.00 240.300 315.704 314.223 -—1076.518 0.444 -—1171.229 -1076.819 -969.171 168.748 
400.00 247.831 385.866 323:738 =-1052.111 24.851 -1206.457 -1069.976  -934.364 122.015 
425.00 249.714 400.947 327.840 -1045.892 31.070 -1216.294 —1068.501 — 925.934 113.802 

References 

Phase H/S Cp Remarks 

SOL Nb1/Tk1 =‘ Tk1,e Tk1 MPT= 425. 


Crcl2 CHROMIUM DICHLORIDE 122.901 
Phase ali C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) WL kJ / mol -] [ —- 
SOL 298.15 HAleAO kesh | Weil — 395.388 0.000 —429.768 -395.388 — 356.198 62.404 
300.00 71.268 We ey 115.312 — 395.256 0.132 —429.982 -395.362 — 355.955 61.977 
400.00 They, Gs) 136.837 118.161 — 387.918 7.470 —442.652 -393.919 — 343.034 44.796 
500.00 71.627 153.886 123.655 — 380.273 Tey) —457.216 -392.448 — 330.483 34.525 
600.00 79.573 168.216 129.919 — 372.410 22.978 —473.340 -390.972 — 318.228 27.704 
700.00 81.263 180.612 136.295 — 364.366 31.022 —490.795 -389.479 — 306.222 22.851 
800.00 82.815 191.565 142.532 — 356.162 39.226 —509.414 -387.955 — 294.432 19.224 
900.00 84.288 201.405 148.536 — 347.806 47.582 —529.071 -386.389 — 282.835 16.415 
1000.00 85.712 210.360 154.278 — 339.306 56.082 —549.666 -384.775 -271.415 14.177 
1088.00 86.937 217.640 159.111 — 331.709 63.679 —568.501 -—383.359 — 261.500 12555) 
29.611 32.217 
LIQ 1088.00 100.416 247.251 159.111 — 299.492 95.896 —568.501 -351.142 — 261.500 WARS) 
1100.00 100.416 248.353 160.079 — 298.287 97.101 —571.475 -350.791 — 260.514 12.371 
1200.00 100.416 257.090 167.804 —288.245 107.143 —596.753 -347.968 — 252.433 10.988 
1300.00 100.416 265.128 174.986 —278.204 117.184 —622.870 -345.330 — 244.580 9.827 
1400.00 100.416 272.569 181.694 —268.162 127.226 —649.759 -342.864 — 236.923 8.840 
1500.00 100.416 279.497 187.986 —258.121 137.267 —677.366 -340.567 — 229.437 7.990 
References 
Phase nls Cy Remarks 
SOL Nb1 Pa2 
LIQ Pa2 e Tk1 BPT= 1600. 
CrCl3 CHROMIUM TRICHLORIDE 158.354 
Phase il) C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) (Lh kJ / mol ] [ - 
SOL 298.15 91.799 123.010 123.010 —556.472 0.000 —593.147 -556.472 — 486.316 85.201 
300.00 91.963 123.578 123.011 — 556.302 0.170 —593.375 -556.439 — 485.881 84.599 
400.00 98.195 150.987 126.706 —546.760 9.712 —607.154 -554.526 — 462.643 60.415 
500.00 101.829 ISH 133.865 — 536.746 19.726 -623.404 -552.472 — 439.908 45.957 
600.00 104.441 192.124 142.048 —526.427 30.045 —641.701 -550.357 — 417.593 SO:c55 
700.00 106.570 208.387 150.390 —515.874 40.598 —661.745 -548.193 — 395.636 29.523 
800.00 108.442 222.742 158.554 —505.121 5ilkebit —683.315 -545.974 — 373.993 24.419 
900.00 110.164 235.615 166.413 -—494.190 62.282 —706.244 -543.695 — 352.632 20.466 
1000.00 111.793 247.307 173.927 — 483.092 73.380 —730.399 -541.354 — 331.528 LACHG 
1100.00 113.362 258.036 181.092 — 471.833 84.639 —755.673 -—539.006 —310.659 14.752 
1200.00 114.889 267.966 187.923 — 460.421 96.051 —781.980 -536.694 — 290.002 12.623 
References 
Phase H/S Cy Remarks 
SOL Nb1 Pa2 Pa2 NSPT= 1280. 


193.807 CHROMIUM TETRACHLORIDE (GAS) CrCl4[g] 
Phase 1 C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J (Kamo) {eri kJ / mol ] [ - 
GAS 298.15 96.121 364.402 364.402 — 426.768 0.000 —535.414 -426.768 — 395.322 69.259 
300.00 96.255 364.997 364.404 — 426.590 0.178 —536.089 -426.759 — 395.127 68.798 
400.00 101.012 393.435 368.249 — 416.694 10.074 —574.068 -—426.225 —384.662 50.232 
500.00 103.284 416.245 375.643 — 406.467 20.301 —614.590 -425.743 — 374.329 39.106 
600.00 104.578 435.200 384.035 — 396.069 30.699 —657.189 -425.367 — 364.084 31.696 
700.00 105.411 451.388 392.528 — 385.567 41.201 —701.5388 -425.092 — 353.893 26.408 
800.00 105.997 465.504 400.787 — 374.995 ay Thess —747.398 -424.906 — 343.735 22.444 
900.00 106.440 478.015 408.686 — 364.372 62.396 —794.585 -—424.799 — 333.596 19.361 
1000.00 106.795 489.249 416.190 — 353.709 73.059 —842.958 -424.764 — 323.465 16.896 
1100.00 107.091 499.441 423.302 — 343.015 83.753 —892.400 -424.857 — 313.332 14.879 
1200.00 107.348 508.771 430.041 — 332.293 94.475 —942.818  -425.117 — 303.184 13.197 
1300.00 107.578 Silifpore 436.433 —321.546 105.222 —994.130 -425.548 — 293.006 itinrares 
References 
Phase inl AS Cy 
GAS Pa2 Pa2 
89.993 CHROMIUM DIFLUORIDE CrF2 
Phase U Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) I Tl kJ / mol ] [ - 
SOL 298.15 64.764 86.868 86.868 —778.224 0.000 -—804.124 -778.224 —736.612 129.051 
300.00 64.882 87.269 86.869 -—778.104 0.120 —804.285 -778.205 -— 736.354 128.211 
400.00 69.640 106.648 89.479 -771.356 6.868 —814.016 -777.100 —722.567 94.358 
500.00 72.782 122.543 94.550 — 764.228 13.996 —825.499 -775.937 — 709.068 74.076 
600.00 75.288 136.040 100.368 -—756.821 21.403 —838.445 -774.754 — 695.805 60.575 
700.00 77.494 147.815 106.323 — 749.180 29.044 -—852.650 -773.537 — 682.742 50.947 
800.00 79.540 158.297 112.176 -741.327 36.897 -867.965 -772.267 — 669.857 43.737 
900.00 81.493 167.779 117.836 -733.275 44.949 —884.276 -770.926 — 657.136 38.139 
1000.00 83.388 176.464 123.270 —725.030 53.194 -—901.494 -769.507 — 644.568 33.669 
1100.00 85.245 184.499 128.476 —716.599 61.625 -919.547 -768.062 —632.144 30.018 
1200.00 87.076 191.995 133.460 —707.982 70.242 —938.376 -766.629 -—619.851 26.981 
References 
Phase H/S Cy 
SOL Pa2 Pa2 


] 


428 


CrF3 CHROMIUM TRIFLUORIDE 108.991 

Phase T Cp S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] J /(K mol) 1a kJ / mol et: 

SOL 298.15 78.744 93.881 93.881 -1173.194 0.000 -1201.185 -1173.194 -1103.441 193.318 
300.00 78.987 94.368 93.882 -1173.048 0.146 -1201.359 -1173.178 -—1103.009 192.051 
400.00 87.912 118.477 97.108  -1164.647 8.547 -—1212.037 -1172.026 -1079.780 141.005 
500.00 92.594 138.642 103.456 -1155.601 17.593 -—1224.922 -—1170.627 -1056.878 110.411 
600.00 95.605 155.807 110.787 -1146.182 27.012 -—1239.666 -1169.169 -1034.264 90.041 
700.00 97.828 170.718 118.307 -1136.506 36.688 —1256.009 -1167.693 -1011.897 75.509 
800.00 99.630 183.902 125.698 -1126.630 46.564 -1273.752 -—1166.202 — 989.742 64.624 
900.00 101.188 195.729 132.833 -1116.588 56.606 -1292.744 -1164.695 — 967.775 56.168 
1000.00 102.594 206.464 139.668  -1106.398 66.796  -—1312.862 -—1163.170 -—945.976 49.413 
1100.00 103.901 216.304 146.194 -1096.072 77.122  -1334.007 -—1161.685 — 924.329 43.893 
1200.00 105.141 225.398 152.420  -1085.620 87.574 -1356.098 -—1160.279 -—902.814 39.298 

References 

Phase Al AS C, 

SOL Pa2 Pa2 

CrF4 CHROMIUM TETRAFLUORIDE 127.990 

Phase il C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ‘lial kJ / mol ] {[ - 

SOL 298.15 100.292 128.867 128.867 -1246.832 0.000 -1285.254 -1246.832  -1157.279 202.750 
300.00 100.416 129.488 128.869 -1246.646 0.186 -1285.493 -1246.805  -1156.723 201.403 
400.00 107.110 159.293 132.888 -1236.270 10.562 -1299.987 -1245.285 -1126.921 147.161 
500.00 113.805 183.913 140.697 -1225.224 21.608  -1317.181 -1243.568 -1097.523 114.657 
600.00 120.499 205.254 149.715 -1213.509 33.323 -1336.661 -1241.550 -1068.498 93.021 

References 

Phase a YS Cy 

SOL Nb1/e e 


] 


] 
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305.805 CHROMIUM DIIODIDE Cri2 
Phase al C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] ————=/(K mol) 1 kJ / mol ——4| [=] 
SOL 298.15 73.680 169.034 169.034 — 156.900 0.000 —207.297 -156.900 — 165.621 29.016 
300.00 73.722 169.489 169.035 — 156.764 0.136 —207.611 -156.908 — 165.676 28.847 
400.00 75.981 191.007 171.954 — 149.278 7.622 —225.681 -173.490 — 167.964 21.934 
500.00 78.241 208.205 177.540 — 141.567 iStooc —245.670 -216.575 — 162.441 16.970 
600.00 80.500 222.670 183.887 — 133.630 23.270 —267.232 -215.140 — 151.747 Uy 
700.00 82.760 235.248 190.345 — 125.467 31.433 —290.141 -213.614 — 141.301 10.544 
800.00 85.019 246.447 196.670 — 117.078 39.822 —314.236  -211.973 — 131.081 8.559 
900.00 87.278 256.591 202.773 — 108.464 48.436 —339.396 -210.202 — 121.075 7.027 
1000.00 89.538 265.904 208.627 —99.623 Dacia —365.527 -—208.294 — 111.273 5.812 
1066.00 91.029 271.674 212.353 — 93.664 63.236 —383.268 -—206.986 — 104.912 5.141 
References 
Phase H/S Ce Remarks 
SOL Nb1/e e Kul MPT= 1066. 
432.710 CHROMIUM TRIIODIDE Cri3 
Phase W C; S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) } kJ / mol ] ee | 
SOL 298.15 111.674 199.577 199.577 —205.016 0.000 —264.520  -205.016 — 205.530 36.008 
300.00 WAS 200.268 199.579 — 204.809 0.207 —264.890 -205.004 — 205.533 35.787 
400.00 113.805 232.692 203.986 — 193.532 11.483 —286.610 -—228.614 —204.950 26.764 
500.00 115.897 258.312 212.376 — 182.048 22.968 —311.204 -292.023 — 192.963 20.159 
600.00 117.989 279.627 221.857 — 170.354 34.662 —338.1380 -288.706 -— 173.462 15.101 
700.00 120.081 297.972 231.450 — 158.451 46.565 -—367.031 -285.321 — 154.521 11.530 
800.00 WANs} 314.143 240.796 — 146.338 58.678 —397.653 -—281.842 — 136.071 8.885 
900.00 124.265 328.654 249.765 — 134.016 71.000 —429.805  -278.254 -— 118.064 6.852 
References 
Phase H/S Cy 


SOL Nb1/e 


430 


CrN CHROMIUM NITRIDE 66.003 
Phase V Cp S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K ] J/(K mol) ee kJ / mol ] [ - 
SOL 298.15 52.347 37.443 37.443 —117.152 0.000 —128.316 -117.152 —92.703 16.241 
300.00 51.392 37.760 37.444 —117.057 0.095 —128.385  -117.127 —92.552 16.115 
400.00 49.083 Bienen BIS) (6 ho1s) —112.182 4.970 —132.894 -116.139 —84.512 11.036 
500.00 49.746 62.805 42.981 — 107.240 9.912 —138.643 -115.270 —76.708 8.014 
600.00 50.408 71.933 47.067 — 102.233 14.919 —145.392 -114.506 -—69.069 6.013 
700.00 51.070 79.753 51.191 -—97.159 19.993 —152.986 -113.827 —61.551 4.593 
800.00 Bieiee 86.616 55.199 -—92.019 PAS) AGS) —161.311 -—113.217 -—54.125 3.534 
900.00 52.393 92.747 59.036 — 86.812 30.340 —170.285 -112.663 — 46.773 PIAS 
1000.00 Ses 0155) 98.301 62.689 — 81.540 35.612 —179.841 -112.156 —39.480 2.062 
1100.00 SSu lis 103.389 66.161 —76.201 40.951 —189.929 -111.746 — 32.233 1e53i 
1200.00 54.378 108.091 69.462 -70.797 46.355 —200.506 -111.470 —25.017 1.089 
1300.00 55.040 112.470 72.604 — 65.326 51.826 —211.537  -111.327 — 17.820 0.716 
1400.00 55.702 116.573 75.599 — 59.789 57.363 —222.991 -111.302 — 10.628 0.397 
1500.00 56.363 120.439 78.461 — 54.185 62.967 —234.844 -111.389 —3.435 0.120 
1555.00 SOW 122.475 79.982 —51.075 66.077 —241.524 -111.497 0.525 -0.018 
References 
Phase is C, Remarks 
SOL Jat,e Jat Jat NDPT= 1555. (Cr + N2) 
Cr2N DICHROMIUM NITRIDE 117.999 
Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) | kJ / mol ] [ - ] 
SOL 298.15 66.026 64.852 64.852 — 125.520 0.000 —144.856 -125.520 -—102.195 17.904 
300.00 66.231 65.261 64.853 — 125.398 0.122 -144.976 -125.511 — 102.051 17.769 
400.00 73.428 85.449 67557 — 118.363 lord -—152.543 -124.793 —94.329 12.318 
500.00 76.694 102.200 72.860 — 110.850 14.670 —161.950 -123.954 — 86.811 9.069 
600.00 79.520 116.435 78.965 — 103.038 22.482 —172.899  -123.137 -—79.459 6.918 
700.00 82.255 128.899 85.226 -—94.949 30.571 —185.178 -122.317 -—72.244 5.391 
800.00 84.982 140.061 91.395 — 86.587 38.933 —198.636  -121.461 -—65.148 4.254 
900.00 87.720 150.228 97.375 -77.952 47.568 —213.158 -120.542 —58.163 3.376 
1000.00 90.468 159.612 OS aiS5 -—69.043 56.477 —228.655 -119.543 —51.286 2.679 
1100.00 93.225 168.364 108.672 — 59.858 65.662 —245.059 -118.568 —44.508 PANG! 
1200.00 95.986 176.594 113.992 —50.398 Thee —262.311 -117.691 —37.815 1.646 
1300.00 98.748 184.386 119.110 — 40.661 84.859 —280.363 -116.913 —31.190 12253 
1400.00 101.509 191.805 124.040 — 30.648 94.872 -—299.176 -116.206 — 24.623 0.919 
1500.00 104.266 198.903 128.796 -20.360 105.160 -—318.714 -115.564 — 18.104 0.630 
1600.00 107.018 205.720 133.392 -9.795 115.725 —338.947 -115.045 —11.625 0.380 
1700.00 109.764 212.290 137.841 1.044 126.564 —359.849 -114.624 -—5.174 0.159 
1800.00 112.502 218.642 142.154 Weare URLS TET —381.398 -114.264 1k253 —0.036 
1810.00 AS 219.266 142.579 13.284 138.804 —383.587 -—114.230 1.895 —0.055 
References 
Phase H/S Cp Remarks 
SOL Jat Jat Jat NDPT= 1810. (Cr + N2) 


196.899 


Phase 


| 
[K] 


SOL-B 298.15 


300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase 


SOL-B 


in} AS 


M2,Ku1 


_——— 


C 


73.068 
73.213 
79.170 
83.203 
86.480 
89.399 
92127 
94.745 
97.295 
99.799 
102.273 
104.725 
107.161 
109.586 


Cp 


M2 


J /(K mol) 


83.680 

84.132 
106.084 
124.204 
139.671 
153.224 
165.342 
176.345 
186.459 
195.850 
204.640 
212.923 
220.774 
228.250 


2-CHROMIUM NIOBIUM 


S —(G-H298)/T H H—-H298 G 

] [ kJ / mol 

83.680 — 20.920 0.000 — 45.869 
83.681 — 20.785 0.135 — 46.024 
86.634 -— 13.140 7.780 —55.574 
92.388 =§.012 ~ 15.908 —67.114 
99.011 3.476 24.396 — 80.326 
105.807 IZ eos 192 —94.985 
112.505 21.350 42.270 -110.924 
118.996 30.694 51.614 -128.016 
125.243 40.296 61.216 -146.163 
131.240 50.151 71.071 -165.284 
136.994 60.255 81.175 -185.313 
142.519 70.605 91.525  -206.195 
147.831 81.200 102.120  -227.883 
152.945 92.0387 112.957 -250.337 


Remarks 


Tk1 


AH; AG; 
— 20.920 — 20.920 
ANS V7F — 20.920 
— 20.640 — 20.959 
— 20.285 =A Ong 
=e. = PUPATIS 
[Ghote S| 453851 
=19.073 — 21.849 
— 18.587 SAS 
— 18.049 200K 
SA — 23.142 
— 17.236 — 23.665 
— 17.050 — 24.209 
— 16.989 — 24.763 
= 1720511 SOSIIT/ 


TPT= 1890., L= 9.87.kJ / MPT= 1995., L= 115.5 kJ 


432 


CrOjg] 


Phase ile 


Sa 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase mn fs 


GAS Jal 


Jal 


J/(K mol) 


239.267 
239.461 
248.699 
256.194 
262.514 
267.971 
272.768 
277.044 
280.900 
284.410 
287.630 
290.605 
293.369 
295.950 
298.371 
300.651 
302.806 
304.848 
306.790 
308.640 
310.408 
312.100 
313.723 
315.282 
316.783 
318.230 
319.626 
320.976 


CHROMIUM MONOXIDE (GAS) 


S —(G-H298)/T H H-H298 G 

| | kJ / mol 
239.267 188.280 0.000 116.943 
239.267 188.338 0.058 116.500 
240.516 191.553 3.273 92.074 
242.925 194.914 6.634 66.817 
245.677 198.382 10.102 40.874 
248.481 201.923 13.643 14.343 
251.223 205.516 17.236 — 12.699 
253.859 209.146 20.866 — 40.193 
256.373 212.806 24.526 — 68.093 
258.765 216.489 28.209 — 96.361 
261.038 220.190 31.910 -—124.966 
263.199 223907 “35.627 ~=—153.879 
265.257 227168% 9857 = 1631050 
267.218 231.378 43.098 —212.547 
269.090 235.130 46.850 —-—242.264 
270.880 238.890 50.610 -272.216 
272.595 242.660 54.380  -—302.390 
274.239 246.438 58.158  —332.774 
275.818 250.223 61.943 -—363.356 
277.337 254,015" 65.735 394.128 
278.801 257.815. 69,565  —425,082 
280.212 261.622 73.342 -456.208 
281.575 265.4385 77.155  -—487.499 
282.892 269.255 80.975 -—518.950 
284.167 273.082 84.802 -550.554 
285.402 276.915 88.635 -—582.305 
286.599 280.755 “92475, —614:198 
287.762 284.602 96.322 -646.229 
288.891 288.455 100.175  -678.392 


322.282 


AH; AG; 
188.280 154.573 
188.268 154.364 
187.568 143.167 
186.798 132.153 
185.934 121.304 
184.974 110.607 
183.922 100.054 
182.787 89.638 
181.570 79.352 
180.218 69.194 
178.690 59.167 
176.984 49.275 
175.113 39.520 
173.078 29.905 
170.848 20.432 
168.435 11.104 
165.857 1.923 
163.123 =7.111 
160.232 = 15.996 
157.186 — 24.734 
137.883 =32./79 
135.841 — 40.490 
133.795 — 48.113 
131.745 =55.0011 
129.691 — 63.106 
127.633 — 70.482 
125: 57a —77.182 
123.506 — 85.008 

— 222.484 = (515) 12 


a ee 


83.995 CHROMIUM DIOXIDE CrO2 
Phase Tj C, Ss —(G-H298)/T H H-H298 G AH; AG; log Ky 
es (Kol) Tit kJ / mol - —] [- 
SOL 298.15 99.673 51.045 51.045 — 597.894 0.000 —613.113 -597.894 — 544.900 95.464 
300.00 99.705 51.661 51.047 —597.710 0.184 —613.208 -597.807 —544.572 94.818 
400.00 101.420 80.580 54.978 — 587.653 10.241 —619.885 -593.151 — 527.531 68.888 
500.00 103.136 103.395 62.458 —577.426 20.468 —629.123 -588.584 —511.656 53.452 
600.00 104.851 W221 70.904 — 567.026 30.868 —640.437 -584.096 — 496.693 43.241 
References 
Phase inl xs Cy 
SOL Nb1/e e 
83.995 CHROMIUM DIOXIDE (GAS) CrO2[g] 
Phase ¥ C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) Ih ll kJ / mol ] [ - 
GAS 298.15 43.411 269.224 269.224 -75.312 0.000 — 155.581 —75.312 — 87.369 15.307 
300.00 43.462 269.493 269.225 —75.232 0.080 — 156.080 —75.329 — 87.443 15.225 
400.00 46.901 282.457 270.969 -—70.717 4.595 — 183.700 —76.214 —91.345 11.928 
500.00 49.779 293.250 274.376 — 65.875 9.437 — 212.500 —77.033 —95.033 9.928 
600.00 51.781 302.514 278.312 — 60.790 14.522 — 242.299 —77.860 —98.555 8.580 
700.00 BSeie 310.607 282.360 — 55.539 19.773 — 272.964 —78.737 — 101.936 7.607 
800.00 54.165 SHINS) 286.347 —50.169 25.143 — 304.390 —79.680 — 105.187 6.868 
900.00 54.895 324.200 290.202 —44.714 30.598 — 336.494 — 80.694 — 108.315 6.286 
1000.00 55.447 330.013 293.897 -—39.196 36.116 — 369.209 — 81.783 — 111.327 5.815 
1100.00 55.874 335.319 297.425 — 33.629 41.683 — 402.480 — 83.006 — 114.223 5.424 
1200.00 56.212 340.196 300.789 — 28.024 47.288 — 436.259 —84.405 — 117.001 5.093 
1300.00 56.485 344.706 303.996 — 22.389 52.923 — 470.507 — 85.983 -—119.654 4.808 
1400.00 56.710 348.901 307.055 -— 16.729 58.583 —505.190 — 87.731 — 122.180 4.559 
1500.00 56.897 352.820 309.977 — 11.048 64.264 — 540.278 — 89.647 — 124.574 4.338 
1600.00 57.055 356.497 SAT SRO) 69.962 —575.746 -—91.765 — 126.835 4.141 
1700.00 57.190 359.960 315.446 0.362 75.674 —611.570 -—94.072 — 128.957 3.962 
1800.00 57.308 363.232 318.011 6.087 81.399 -— 647.731 —96.552 — 130.939 3.800 
1900.00 57.410 366.334 320.473 11.823 87.135 -—684.211 —99.198 -— 132.777 3.650 
2000.00 Sy 1510)! 369.281 322.840 17.569 92.881 —720.993 -102.010 — 134.473 SHSyIIZ 
References 
Phase tes Gs 
GAS Jal Jat 


| 


434 


CrO3 
Phase TI 
[K] 
SOL 298.15 
300.00 
400.00 
471.00 
LIQ 471.00 
500.00 
600.00 
References 
Phase mes 
SOL Nb1/Tk1 
LIQ Kul 


(——— 


Cp 


69.338 
69.620 
80.289 
84.875 


125.520 
125.520 
125.520 


Cp 


Ku1 
Ku1 


CHROMIUM TRIOXIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ial kJ./ mol 


73.220 73.220 -—589.526 0.000 -611.357 
73.650 73.221 — 589.397 0.129 -611.492 
95.315 76.1038" 9=581:641 7.685  —619.967 
108.818 80.085 -575.969 13.557 -627.222 
30.204 14.226 
139.022 80.035 -561.743 27.783 -627.222 
146.522 83.676 -558.103 31.423 -631.364 
169.407 96.115 -545.551 43.975 -647.195 


AH; AG; 
-589.526 -512.562 
-—589.522 -512.084 
— 588.851 — 486.351 
-588.053  -468.222 
-573.827 -468.222 
-—572.304  -—461.766 
-567.243  -440.138 


99.994 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase aL s 


GAS Jat 


[=== 


Jat 


CHROMIUM TRIOXIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


266.170 
266.517 
283.781 
298.626 
311.545 
322.917 
333.042 
342.146 
350.404 
357.950 
364.894 
371.321 
377.300 
382.888 
388.132 
393.072 
397.739 
402.162 
406.365 
410.368 
414.190 
417.845 
421.349 
424.711 
427.944 
431.057 
434.059 
436.957 
439.757 


H H—-H298 G 

tl kJ / mol 
266.170 -292.880 0.000 -372.239 
266.171 — 292.776 0.104 -372.731 
268.473 -286.757 6.123 -400.269 
273.055 -280.094 12.786 -429.407 
278.417  -273.003 19.877 -459.930 
283.978  -265.623 27.257 -491.665 
289.490 -258.038 34842 -524.472 
294.844 —-250.308 42572  -558.239 
299.993 -242.470 50.410  -592.873 
304.924  -234.551 58329 -628.296 
309.636  -226.570 66.310 -664.443 
314.1387  -218.541 74.339  -701.258 
318.438  -210.473 82.407 -738.693 
322.550 -202.373 90.507 -776.705 
326.487 -194.247 98.633 -815.259 
330.260 -186.100 106.780 -854.321 
333.880 -177.934 114.946 -893.864 
337.358 -169.753 123.127 -933.861 
340.705 -161.559 131.321 - 974.289 
343.927  -153.354 139.526 -1015.127 
347.0385  -145.139 147.741 -1056.357 
350.085  -136.915 155.965 -1097.960 
352.934 -128.684 164196 -1139.921 
355.738 -120.447 172.433 -1182.225 
358.453 -112.203 180.677 -1224.859 
361.085  -103.954 188.926 -1267.810 
363.638 -95.701 197.179  -1311.066 
366.117 —87.444 205.4386 -1354.618 
368.525 -79.183 213.697 -1398.454 


AH; AG; 
] 
—292.880  -273.444 
— 292.901 — 273.323 
—293.767 -266.653 
—294.295 -259.809 
—294695 -252.873 
—295.070 -245.874 
—295.467 -238.819 
—295.908  -231.712 
-—296.408 -224.553 
-—297.0384  -217.338 
— 297.831 —210.059 
—298.807 -202.707 
—299.953  -195.272 
—301.271 — 187.750 
-—302.794 -180.134 
—304.512  -172.416 
—306.410 -164.592 
— 308.481 — 156.657 
-—310.726  -148.609 
-—313.145  -140.444 
—331.840  -131.617 
—333.295 -122.484 
—334.776  -—113.287 
— 336.284 — 104.027 
— 337.818 — 94.706 
— 339.378 — 85.326 
—340.964 —75.888 
—342.577 — 66.393 
—688.135 — 49.871 


436 


Cr203 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2603.00 


LIQ 2603.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase Al ts 


SOL Nb1 
LIQ Jat 


_—S—— 


Cp 


120.361 
121.922 
112.675 
117.701 
120.580 
122.626 
124.278 
Wd.71 
127.007 
128.208 
129.339 
130.419 
131.462 
132.478 
133.478 
134.471 
135.466 
136.868 
138.068 
139.046 
139.911 
140.767 
141.667 
142.597 
143.466 
143.490 


156.900 
156.900 
156.900 
156.900 
156.900 


S 


J/(K mol) 


81.199 

81.948 
116.458 
142.205 
163.938 
182.686 
199.171 
213.893 
227.206 
239.368 
250.573 
260.968 
270.672 
PAS) TET 
288.358 
296.480 
304.195 
311.556 
318.608 
325.369 
331.857 
338.095 
344.105 
349.907 
SOLD 
355.683 

49.829 
405.5114 
411.252 
416.958 
422.464 
427.783 


DICHROMIUM TRIOXIDE 


—(G—H298)/T H H-H298 G 

[ kJ / mol 

81.199 -1139.701 0.000 -1163.910 
81.201 -—1139.477 0.224 -—1164.061 
85.988 -1127.513 12.188 -1174.096 
94.734 -1115.965 23.736 -1187.068 
104.505 -1104.041 35.660 -1202.404 
114.365 -1091.877 47.824 -1219.757 
123.956 -1079.529 60.172 -1238.866 
133.146 -1067.028 72.673 -1259.532 
141.897 -1054.391 85.310 —1281.598 
150.213. -1041.630 98.071 -1304.935 
158.115 -1028.752 110.949 -1329.439 
165.632 -1015.764 123.937 -1355.023 
172.792 -1002.670 137.031  -1381.610 
179.624  -989.472 150.229 -1409.137 
186.154 -976.175 163.526 -—1437.548 
192.407 -962.777 176.924 -1466.794 
198.405  -949.280 190.421 -1496.830 
204.168  -935.665 204.036 -1527.621 
209.715 -921.916 217.785 -1559.131 
215.063 -908.058 231.643 -1591.333 
220.225 -894.110 245.591 -1624.196 
225.215 -880.076 259.625 -1657.696 
230.044 -865.955 273.746 -1691.807 
234.723 -851.742 287.959 -1726.510 
239.262 -837.438 302.263 -1761.782 
239.396 -837.007 302.694 -1762.849 

129.704 

239.396 -707.303 432.398 -1762.849 
245.468  -692.084 447.617 -1802.464 
251.491  -676.394 463.307 -1843.876 
257.292  -660.704 478.997 -1885.849 
262.887 -645.014 494.687 —1928.363 


AH; AG; 
-—1139.701 -1058.067 
-1139.645 -1057.561 
-1136.995 -1030.649 
—1135.241 -1004.265 
-—1133.559 —978.230 
-—1132.024  -952.465 
-1130.633  -926.911 
-1129.368 -901.522 
-1128.215  -876.269 
=1127:2/8: © —85iei22 
-1126.633 -826.048 
—1126.281 — 801.016 
-1126.195 -776.000 
-1126.372 -750.982 
-1126.870 -725.941 
-1127.667 -700.860 
—1128.722 -675.725 
-1130.000 -650.524 
—1131.485 -625.251 
-—1133.198 -—599.898 
—tOhdoo Se —Olo.an 2 
-1166.937 -546.382 
-1166.460 -519.411 
-1165.925  -492.462 
—1165.331 — 465.535 
-1165.313 -464.727 
-1135.609 -—464.727 
-1033.719 -443.488 
-1031.802 -—421.663 
-1029.915 -399.906 
=1715.899 —364:271 


151.990 


log K; 
[ ae 


185.369 
184.138 
134.589 
104.915 
85.162 
71.074 
60.521 
52.323 
45.772 
40.416 
35.957 
32.185 
28.953 
26.152 
23.700 
21.535 
19.609 
17.884 
16.330 
14.922 
13.614 
12.409 
11.305 
10.289 
9.353 
9.326 


9.326 
8.580 
7.866 
7.203 
6.343 


] 


154.900 


Phase 1 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 
Phase in tS 


GAS Nb1 


Cp 


84.251 

84.526 

94.187 

98.659 
101.088 
102.552 
103.503 
104.155 
104.621 
104.966 
105.228 
105.432 
105.594 
105.725 


Nb1,e 


437 


CHROMIUM DICHLORIDE DIOXIDE (GAS) CrO2Cl2/g] 

Ss) —(G-H298)/T H H-H298 G AH; AG, log Ky; 
J/(K mol) i Il kJ / mol = {= 
329.809 329.809  -538.062 0.000 -636.394 -538.062  -501.659 87.889 
330.331 329.810 -537.906 0.156 -—637.005 -538.066  -501.434 87.307 
356.169 333.267 -528.901 9.161  -671.369 -537.929 -489.228 63.887 
377.723 340.067 -519.234 18.828 -708.095 -537.494  -477.101 49.842 
395.945 347.901 -509.236 28.826  -746.803 -537.041 -465.065 40.488 
411.646 355.912  -499.048 39.014 -787.201 -536.659  -453.101 33.811 
425.407 363.757 -488.742 49.320  -829.068 -536.371 -441.185 28.806 
437.637 371.299 -478.357 59.705 -872.231 -536.181 -429.299 24.916 
448.637 378.492 -467.917 70.145 -916.554 -536.090  -417.429 21.804 
458.625 385.330 -457.437 80.625 -961.925 -536.153  -405.561 19.258 
467.770 391.824 -446.927 91.135 -1008.251 -536.410 -393.679 17.136 
476.201 397.995  -436.393 101.669 -1055.455 -536.864 -381.768 15.340 
484.021 403.863 -425.842 112.220 -1103.471 -537.501  -369.815 13.798 
491.311 409.453 -415.276 122.786 -1152.242 -538.320 -—357.810 12.460 


438 


Cr2Fe04 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2123.00 


References 
Phase Al PS 


SOL Tk1 


Cp 


133.679 
134.161 
151.894 
161.302 
167.433 
172.016 
175.776 
N79:059 
182.037 
184.825 
187.480 
190.042 
192.536 
194.980 
197.386 
199.762 
202.116 
204.451 
206.771 
209.080 
209.609 


DICHROMIUM IRON TETRAOXIDE 
S  -(G-H298)T 4H H-H298 G 
eel kJ / mol 


J/(K mol) 


141.963 
142.792 
184.135 
PUES 
249.112 
275.280 
298.502 
319.398 
338.420 
355.902 
372.099 
387.207 
401.382 
414.749 
427.410 
439.448 
450.932 
461.923 
472.469 
482.613 
484.894 


Remarks 


Tk1 


141.963 -1458.124 
141.966 -1457.876 
147.482 -1443.463 
158.407 -1427.763 
171.087 -1411.309 
184.142 -1394.327 
197.013 -1376.933 
209.469 -—1359.188 
221.427 —1341.131 
232 COC MEO CCA 
243.804 —1304.171 
254.260 -—1285.294 
264.268 —1266.165 
273.859 -—1246.788 
283.063 -—1227.170 
291.911 -1207.312 
300.429 -1187.218 
308.642 -—1166.890 
316.571 -—1146.328 
324.238 —1125.536 
325.966 -—1120.721 


MPT= 2123. 


0.000 -1500.450 
0.248 -1500.714 
14.661 —1517.117 
30.361 -1537.328 
46.815 -—1560.776 
63.797 —1587.023 
81.191 -1615.734 
98.936 -1646.646 
116.993 -—1679.551 
13523887 9 S1714.279 
153.953 -1750.689 
172.830 -1788.663 
191.959 -1828.099 
211.336 -1868.912 
230.954 -1911.025 
250.812 -1954.373 
270.906 —1998:897 
291.234 -—2044.543 
311.796 —2091.266 
332.588 —2139.024 
337.403 -—2150.150 


AH; AG; 
-1458.124 -1355.891 
-1458.118 -1355.257 
-1457.130 -1321.091 
-1455.605 -1287.254 
-—1454.061 -1253.730 
-1452.666 -1220.455 
-1451.513 -1187.364 
-—1450.738 -1154.397 
-1450.672 -1121.483 
-—1451.456 -1088.513 
-—1451.976 -1055.516 
-1450.971 -1022.520 
-1450.184 -989.593 
-1449.613  -956.715 
-1449.319  -923.866 
-—1450.229  -891.009 
-—1450.742 -858.100 
-1465.555 -824.455 
-1466.712  -790.683 
—1467.984 —-—756.851 
—1468.292 -—749.061 


223.837 


log K; 
[ = 


237.547 
235.971 
WZNT 
134.478 
109.147 
91.071 
77.527 
66.999 
58.580 
51.689 
45.945 
41.085 
36.922 
33.316 
30.161 
21 .3id 
24.901 
22.666 
20.651 
18.826 
18.430 


] 


439 


192.295 DICHROMIUM MAGNESIUM TETRAOXIDE Cr2Mg04 
Phase T Cy S —(G—-H298)/T H H-H298 G AH; AGy log Ky 
[K] == J. /'(K mol) Jina kJ / mol ] [ - ] 


SOL 298.15 126.772 106.018 106.018 -1784.058 0.000 -1815.667 -—1784.058 -1669.499 292.489 
300.00 127.354 106.804 106.021 -1783.823 0.235 -1815.864 -1784.064 -1668.788 290.562 
400.00 148.332 146.716 111.320 -1769.899 14.159 -1828.586 -1783.491 -1630.409 212.910 
500.00 158.842 181.057 121.922 -1754.491 29.567 -1845.019 -1782.074 -1592.295 166.346 
600.00 165.28255))-210.628 134.300 -1738.265 45.793 -1864.638 -1780.457 -1554.490 135.330 
700.00 169.676 236.445 147.087 -1721.508 62.550 -1887.019 -1778.862 -1516.956 113.197 
800.00 173.083 . 259.333 159.714 -1704.364 79.694 -1911.830 -1777.365 -1479.644 96.611 
900.00 175.887 279.885 171.944 -1686.911 97.147 -1938.808 -1775.990 -1442.513 83.721 
1000.00 178.317 298.545 183.686 -1669.198 114.860 -1967.744 -1783.699 -1404.770 73.378 
1100.00 180.502 315.645 194.915 -1651.256 132.802 -1998.465 -1782.599 -1366.932 64.910 
1200.00 182.521 331.438 205.643 -1633.104 150.954 -2030.829 -1781.717 -1329.185 57.858 
1300.00 184.422 346.123 215.891 -1614.756 169.302 -2064.716 -1781.060 -—1291.502 51.893 
1400.00 186.239 359.857 225.689 -1596.222 187.836 -2100.022 -1907.569  -1250.234 46.647 
1500.00 187.992 372.767 235.068 -1577.510 206.548 -2136.660 -1906.130  -1203.333 41.904 
1600.00 189.697 384.954 244058 -1558.625 225.433 -2174.551 -1904.954 -1156.519 37.756 
1700.00 191.365 396.504 252.689 -1539.572 244.486 -2213.629 -1904.019 -1109.772 34.099 
1800.00 193.005 407.489 260.986 -1520.353 263.705 -2253.833 -1903.289 -1063.073 30.850 
1900.00 194.621 417.968 268.975 -1500.971 283.087 -2295.110 -1902.750 -1016.410 27.943 
2000.00 1S6:219 4272991 276.677 -—1481.429 302.629 -2337.412 -1902.402 -969.771 25.328 
2100.00 197.802 437.603 284.113 -1461.728 322.330 -2380.695 -1902.242  -923.144 22.962 
2200.00 199.372 446.841 291.301 -1441.869 342.189 -2424.920 -1934.475 -875.434 20.785 
2300.00 200.932 455.738 298.258 -1421.854 362.204  -2470.052 -1932.065 -827.349 18.790 
2400.00 202.483 464.322 305.000 -1401.683 382.375 -2516.057 -1929.544 -779.372 16.963 
2500.00 204.027 472.619 311.5389 -1381.358 402.700 -2562.907 -1926.913  -731.502 15.284 
2600.00 205.565 480.652 317.890 -—1360.878 423.180 -2610.572 -1924170  -683.739 13.736 
2623.00 205.918 482.464 319.325 -1356.146 427.912 -—2621.648 —1923.524 -672.769 13.398 


References 
Phase as Cp Remarks 


SOL Nb1 Ku1,e Ku MPT = 2623. 


440 


CrNaO2 CHROMIUM SODIUM DIOXIDE 106.985 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) |i kJ / mol [ - 

SOL 298.15 89.400 77.404 77.404 — 818.662 0.000 —841.740 -818.662 —758.186 132.831 
300.00 89.547 77.957 77.406 —818.496 0.166 —841.884 -818.646 —757.811 131.947 
400.00 95.223 104.582 80.997 — 809.228 9.434 —851.061 -820.399 —737.460 96.302 
500.00 98.659 126.223 87.946 -—799.523 19.139 —862.635 -819.457 -716.831 74.887 
600.00 KON Aus 144.445 95.884 —789.525 29.137 —876.192 -818.386 — 696.404 60.627 
700.00 103.352 160.212 103.972 -779.294 39.368 —891.443 -817.236 -—676.164 50.456 
800.00 105.268 174.139 111.889 —768.862 49.800 —908.173 -816.025 — 656.093 42.838 
900.00 107.056 186.642 119.512 -—758.245 60.417 —926.223 -814.764 -—636.177 36.923 
1000.00 108.763 198.011 126.802 —747.454 71.208 -945.464 -813.468 —616.403 32.198 
1100.00 110.418 208.455 133.757 — 736.494 82.168 —965.794 -—812.206 —596.758 28.338 

References 

Phase H/S Ci 

SOL Tk1 e 

Cr2Ni04 DICHROMIUM NICKEL TETRAOXIDE 226.680 

Phase W C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) bt kJ / mol ] [ - 

SOL 298.15 148.802 119.244 119.244 -1381.557 0.000  -1417.110 -1381.557 -1271.777 222.810 
300.00 149.127 120.165 119.247 -1381.281 0.276 -1417.331 -—1381.525 -1271.096 221.318 
400.00 161.144 164.923 125.268 -1365.695 15.862 -1431.664 -1379.470 -1234.584 161.220 
500.00 167.665 201.641 136.983 -1349.228 32.329 -1450.048 -1377.282 -1198.618 125.219 
600.00 172.024 232.616 150.408 -1332.232 49.325 -1471.802 -1375.380 -1163.071 101.254 
700.00 175.362 259.394 164.108 -1314.857 66.700 -1496.4382 -1373.579  -1127.820 84.159 
800.00 178.155 282.997 177.522 -1297.177 84.380  -1523.575 -1371.618 -1092.847 71.356 
900.00 180.632 304.126 190.4386 -1279.236 102.321 -1552.949 -1369.765 -1058.113 61.411 
1000.00 182.912 S23:271 202.777 -1261.058 120.499 -1584.334 -1368.049 -1023.579 53.466 
1100.00 185.064 340.812 214.540 -1242.658 138.899 -1617.551 -—1366.573 — 989.206 46.973 
1200.00 187.128 357.004 225.746 -1224.048 157.509 -1652.452 -—1365.411 -—954.953 41.568 
1300.00 189.131 372.061 236.428 -1205.234 176.323 -1688.914 -—1364.558 —920.785 36.998 
1400.00 191.089 386.149 246.625 -1186.223 195.334 -1726.832 —1363.962 — 886.673 33.082 
1500.00 193.014 399.399 256.373 -1167.018 214.539 -1766.116 -—1363.570 — 852.595 29.690 

References 

Phase H/S Cy Remarks 

SOL Tk1 e Tk1 Ti—CO065 


] 


] 


84.062 


Phase 


SOL-1 


SOL-2 


T 
[K] 


298.15 
300.00 
400.00 
450.00 


450.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1840.00 


References 


Phase 


SOL-1 
SOL-2 


es) 


Ku1/Mi1 
Mi1,e 


—_——== 


Cp 


46.775 
46.861 
51.533 
53.870 


53.850 
54.095 
54.585 
55.076 
55.566 
56.056 
56.547 
57.037 
OP SIeIL 
58.018 
58.508 
58.999 
59.489 
BOI 
60.470 
60.666 


Cp 


Mi1,e 
Mil 


CHROMIUM MONOSULFIDE 


S  ~(G+H298)/T 


J/(K mol) 


64.015 
64.305 
78.426 
84.630 
0.529 
85.159 
90.846 
100.752 
109.203 
116.589 
123.162 
129.094 
134.506 
139.490 
144.114 
148.432 
152.485 
156.308 
159.930 
163.372 
164.703 


Remarks 


Mit 
Mit 


H H-H298 G 

fl kJ / mol 

64.015  -155.645 0.000 -174.731 
64.016 -—155.558 0.087 -174.850 
65.910 -150.639 5.006  -182.009 
67.650 -—148.004 7.641 — 186.087 

0.238 

67.650 -—147.766 7.879 -—186.087 
69.690  -145.067 10.578 -190.490 
74.065 -139.633 16.012 -200.084 
78.496 -—134.150 21.495 -210.592 
82.805  -128.618 27.027 -—221.889 
86.931 -— 123.037 32608 -233.883 
90.855  —-117.407 38.238  -246.500 
94.581 -111.727 43.918  -259.684 
98.119 -105.999 49.646 -273.387 
101.481 =1007222"— 55.423 7 —287.570 
104.682 -94.396 61.249  -302.200 
107.735 -88.520 67.125 -317.248 
110.653 -82.596 73.049 -332.689 
113.446 -76.622 79.023 -348.503 
116.125 -70.600 85.045 -364.669 
117.166 -68.177 87.468 -371.231 


TPT= 450. (lamda-tr.), L= 0.24 kJ 


MPT= 1840. 


AH; AG, 
=—155.645 —158.125 
—155.644 -158.141 
-— 157.734  -158.900 
—158.218 —159.026 
=110/ 900) ae 159.026 
—158.667 -159.104 
Sees) 152), 11 010. 
— 160.261 — 158.968 
—161.064 -158.731 
STAI RTASS) 1K (pS Y2 
—214.104  —-150.877 
—213.547  -144.582 
NC NOOrOOe 
=O) Mtoe ale 
=212.657  —125.910 
— 212.601 SUZ 
212 O93 —illioeoae 
— 22 920 — 107618 
Tilo COO mm ONBOONE 
— 213.431 — 98.602 


441 


442 


CrS1.17 CHROMIUM 117—SULFIDE 89.513 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) leet kJ / mol et a! 

SOL-A 298.15 60.501 69.873 69.873 — 165.268 0.000 —186.101 -165.268 — 167.870 29.410 
300.00 60.501 70.247 69.874 — 165.156 Omni —186.230 -165.249 — 167.886 29.232 
301.00 60.501 70.448 69.876 — 165.096 OnW2Z —186.301 -165.238 — 167.895 29.136 

0.249 0.075 

SOL-B 301.00 54.483 70.698 69.876 -— 165.021 0.247 —186.301 -165.163 — 167.895 29.136 
400.00 55.229 86.291 72.096 — 159.590 5.678 —194.106 -167.471 — 168.740 22.035 
500.00 55.982 98.696 76.219 — 154.029 11.239 —203.377 -169.079 — 168.900 17.645 
590.00 56.660 108.016 80.376 — 148.960 16.308 —212.690 -170.268 — 168.760 14.941 

0.461 0.272 

SOL-C 590.00 56.660 108.477 80.376 — 148.688 16.580 —212.690 -169.996 — 168.760 14.941 
600.00 56,700 109.430 80.853 — 148.121 VAA47, —213.780 -170.106 — 168.738 14.690 
700.00 57.488 118.233 85.579 — 142.410 22.858 —225.173 -171.141 — 168.428 12.568 
800.00 58.241 125.958 90.153 — 136.624 28.644 — 237.390 -172.261 — 167.966 10.967 
900.00 58.994 132.861 94.522 — 130.762 34.506 —250.337 -—235.225 — 166.008 9.635 
1000.00 59.748 139.116 98.673 — 124.825 40.443 — 263.941 -234.580 — 158.353 8.271 
1100.00 60.501 144.846 102.614 -—118.813 46.455 —278.143 -234.004 — 150.758 7.159 
1200.00 61.254 150.143 106.357 -—112.725 52.543 —292.896 -—233.533 -— 143.212 6.234 
1300.00 62.007 155.075 109.917 — 106.562 58.706 —308.160 -233.170 — 135.701 5.453 
1400.00 62.760 159.698 113.309 — 100.323 64.945 — 323.901 -—232.901 — 128.214 4.784 
1500.00 63.513 164.054 116.548 —94.010 71.258 —340.090 -—232.724 — 120.743 4.205 

References 

Phase H/S Cy 

SOL-A Mil Mit 

SOL-B Mit Mit 

SOL-C Mil Mit 

Cr2(SO04)3 CHROMIUM SULFATE 392.183 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) I Ih kJ / mol ] [ - ] 

SOL 298.15 281.374 258.780 258.780 -—2949.720 0.000 -3026.875 -2949.720  -2617.119 458.508 
300.00 282.243 260.524 258.786 -—2949.199 0.521 -3027.356 -—2949.738 -2615.055 455.322 
400.00 325.781 347.845 270.397 -—2918.741 30.979 -3057.879 -—2955.707 -—2503.246 326.890 
500.00 362.514 424.614 293.712  -—2884.269 65.451 -3096.576 —2956.501  -—2390.051 249.687 
600.00 392.441 493.456 321.364 -2846.465 103.255 -3142.539 -—2953.884 -2276.946 198.226 
700.00 415.562 S}a15), (7) 350.472 -2806.008 143.712 -3195.050 -—2948.632 -2164.513 161.518 
800.00 431.879 612.407 379.730  -2763.579 186.141 -3253.504 —2942.256 -2052.925 134.042 
900.00 441.389 663.890 408.489 -2719.859 229.861 -3317.360 -3093.715 -1938.710 112.520 

References 

Phase H/S Cy 

SOL Pa3 Pa3 


80.082 CHROMIUM SILICON CrSi 

Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) the | kJ / mol = ] [ - 

SOL 998.15 45.154 44.794 44.794 -—71.128 0.000 —84.483  -71.128 —71.824 12.583 
300.00 45.286 45.074 44.795 -—71.044 0.084 —84.566  —-71.125 —71.828 12.506 
400.00 50.249 58.866 46.642 — 66.238 4.890 -—89.785 —-70.870 —72.099 9.415 
500.00 53.015 70.399 50.272 —61.065 10.063 -—96.264 —-70.577 —72.440 7.568 
600.00 54.918 80.241 54.467 —55.663 15.465 -—103.808 -70.304 —72.838 6.341 
700.00 56.412 88.823 58.775 —50.094 21.034 -—112.271 —70.058 -—73.281 5.468 
800.00 57.689 96.441 63.016 —44 388 26.740 —121.541 — 69.836 —73.756 4.816 
900.00 58.839 103.303 Ginny — 38.561 32.567 -—131.5384  -69.633 —74.259 4.310 
1000.00 59.911 109.558 71.053 — 32.623 38.505 —142.181 —69.450 —74.783 3.906 
1100.00 60.931 WSS 7 74.819 — 26.580 44.548 —153.429 -69.344 -—75.322 SHOy/Fi 
1200.00 61.917 120.661 78.419 — 20.438 50.690 — 165.231 —69.355 —75.866 3.302 
1300.00 62.877 125.655 81.862 — 14.198 56.930 -177.549 -69.488 —76.404 3.070 
1400.00 63.820 130.349 85.160 -—7.863 63.265 -190.352 -69.731 —76.928 2.870 
1500.00 64.750 134.784 88.322 — 1.434 69.694 -203.610 -70.083 —77.430 2.696 
1600.00 65.670 138.992 91.358 5.087 76.215 -— 217.301 —70.575 —77.905 2.543 
1700.00 66.582 143.001 94.279 11.699 82.827 —231.402 -121.374 —77.898 2.394 

References 

Phase H/S Ga Remarks 

SOL Tk1 Tk1,C1 Tk1 DPT= 1723. (peritec.) 

108.167 CHROMIUM 2-—SILICON CrSi2 

Phase y Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) eh kJ / mol ] [ - 

SOL 298.15 55.696 55.647 55.647 — 100.416 0.000 —117.007 -100.416 —98.737 17.298 
300.00 55.845 55.992 55.648 — 100.313 0.103 -—117.110  -100.430 — 98.726 17.190 
400.00 61.879 72.962 57.921 —94.400 6.016 —123.584 -101.190 —98.044 12.803 
500.00 65.881 87.222 62.393 — 88.002 12.414 -—131.613 -101.953 —97.169 10.151 
600.00 69.083 99.524 67.580 —81.249 19.167 —140.964 -102.705 —96.141 8.370 
700.00 71.908 110.389 72.934 —74.197 26.219 -—151.470 -103.425 —94.990 7.088 
800.00 74.531 120.164 78.237 -66.874 33.542 —163.005 -104.095 —93.739 6.121 
900.00 ae OST 129.088 83.398 —59.295 41.121 -—175.474 -104.701 —92.407 5.363 
1000.00 79.471 Cool 88.384 —51.469 48.947 —188.800 -105.240 -—91.012 4.754 
1100.00 81.857 145.018 93.187 — 43.403 57.013 —202.922 -105.764 — 89.564 4.253 
1200.00 84.211 152.241 97.810 — 35.099 65.317 -—217.789 -106.313 — 88.067 3.833 
1300.00 86.542 159.074 102.263 — 26.561 73.855 —233.357 -106.890 — 86.523 3.477 
1400.00 88.856 165.572 106.554 -17.791 82.625 —249.592 -107.482 — 84.934 3.169 
1500.00 91.158 171.781 110.697 —8.790 91.626 —266.462 -108.087 — 83.303 2.901 
1600.00 93.451 WSs 114.703 0.440 100.856 —283.940  -108.735 —81.629 2.665 
1700.00 95.737 183.472 118.580 9.900 110.316 -—302.002 -209.771 -79.021 2.428 
1733.00 96.490 185.320 119.833 13.071 © 113.487 —308.087  -209.858 —76.482 2.305 

References 

Phase id & C, Remarks 

SOL Tk1 Tk1,e Tk1 MPT= 1733: 


444 


Cr3Si 


Phase ih 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2023.00 


References 
Phase Int HS 


SOL Tk1 


Cp 


———— 


90.625 

90.763 

97.101 
102.312 
107.079 
111.637 
116.082 
120.463 
124.804 
129.118 
133.414 
137.698 
141.972 
146.240 
150.502 
154.761 
159.016 
163.269 
167.520 
168.497 


Cy 


Tk1,e 


3—CHROMIUM SILICON 

S  -(G-H298)/T 1 H-H298 G 
J/(K mol) seit kJ / mol 
86.609 86.609 — 138.072 0.000 — 163.894 
87.170 86.611 — 137.904 0.168 — 164.055 
114.192 90.252 — 128.496 9.576 —174.173 
136.431 97.327 -—118.520 19.552 — 186.736 
155.511 105.471 — 108.048 30.024 — 201.354 
172.361 113.846 —97.111 40.961 —217.764 
187.559 122.125 — 85.724 52.348 — 235.772 
201.485 130.179 —73.897 64.175 — 255.234 
214.402 137.963 —61.633 76.439 — 276.035 
226.500 145.468 — 48.937 89.135 — 298.087 
237.919 152.701 —35.810 102.262 — 321.313 
248.767 159.677 —22.254 115.818 — 345.652 
259.128 166.413 -—8.271 129.801 — 371.050 
269.069 172.927 6.140 144.212 — 397.463 
278.643 179.237 20.977 159.049 — 424.852 
287.895 185.358 36.240 174.312 — 453.181 
296.861 191.305 51.929 190.001 — 482.421 
805/573 197.091 68.0438 206.115 —512.545 
314.055 202.728 84.583 222.655 — 543.528 
315.976 204.005 88.447 226.519 —550.773 
Remarks 

Tk1 MPT= 2023. 


AH; AG; 
-138.072 -137.139 
— 138.071 — 137.133 
— 138.071 -— 136.824 
— 138.181 — 136.501 
-— 138.340 -136.150 
- 138.474  -135.774 
- 138.523 -135.384 
-138.447  -134.994 
-138.230  -134.621 
-138.030  -134.271 
-137.966  -133.933 
-138.045  -133.595 
- 138.228  -133.246 
— 138.511 — 132.881 
- 138.983 -132.492 
=189.787 —131.621 
=190.285  =1283185 
— 190.810 24st 
=191.382  —121.228 
SI9t-ol/ = 1201420 


184.074 


log K; 


344.237 


Phase th 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1923.00 


References 
Phase ml hs 


SOL Tk1 


SS 


Cp 


184.421 
184.866 
202.242 
212.932 
220.991 
227.806 
233.960 
239.728 
245.258 
250.631 
255.898 
261.089 
268.671 
279.763 
295.365 
315.478 
340.101 
369.234 
376.572 


Cp 


Tk1,C1 


5-CHROMIUM 3-—SILICON 


S —(G-H298)/T H H-H298 G 
J/(K mol) 1h kJ / mol 


182.422 182.422 -326.352 0.000 -380.741 
183.565 182.426 -326.010 0.342 -381.080 
239.383 189.919 -306.566 19.786 -402.319 
285.732 204.579 -285.775 40.577 -428.642 
325.293 221.481 -264.065 62.287 -459.241 
359.882 238.833 -241.618 84.734  -493.535 
390.708 255.925 -218.526 107.826  -531.092 
418.600 272.475 -194.839 131.5138 -571.579 
444.146 288.382 -170.588 155.764 -614.734 
467.775 303.630  -145.792 180.560 -660.345 
489.809 318.237 -120.465 205.887 -708.236 


510.497 332.238 —94.615 231.737 —758.262 
530.133 345.678 —68.115 258.237 —810.301 
549.022 358.608 -40.731 285.621 — 864.263 
567.551 371.088 -12.012 314.340 — 920.094 
586.038 383.188 18.493 344.845 -977.772 
604.746 394.976 51.234 377.586  -1037.309 
623.894 406.518 86.663 413.015 -1098.736 
628.381 409.145 95.240 421.592 -1113.137 
Remarks 


Tk1,C1 MPT= 1923. 


AH; AG; 
—326.352  -328.667 
-—326.338 -328.682 
—325.404  -329.599 
—324.462  -330.758 
—323.639 -332.097 
—322.908  -—333.565 
—322,220)  — 335.185 
—321.534 —336.790 
-320.839 -—338.523 
—320.411 —340.316 
-—320.455  -342.127 
—320.985  —343.915 
—321.807 -—345.650 
—322.678  -—347.321 
—323.296  -348.941 
— 473.681 — 349.203 
—471.544 —-—341.934 
-— 467.486  —334.834 
— 466.232 -333.236 


445 


Cr5Si3 


log K; 


] 


446 


Cr2Ta 2—CHROMIUM TANTALUM 284.940 

Phase if Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) fet kJ / mol ] = 

SOL 298.15 2255 88.073 88.073 — 26.987 0.000 —53.246 -—26.987 -—26.775 4.691 
300.00 72.692 88.522 88.075 — 26.853 0.134 —53.409  -26.986 —26.774 4.662 
400.00 78.471 110.298 91.004 —19.269 7.718 —63.389  -26.836 — 26.721 3.489 
500.00 82.370 128.247 96.710 —11.218 15.769 —75.342 -—26.606 -—26.719 2.791 
600.00 85.530 143.552 103.273 -2.819 24.168 — 88.951 — 26.348 — 26.765 2.330 
700.00 88.341 156.951 110.003 5.876 32.863 -103.989  -26.063 — 26.857 2.004 
800.00 90.965 168.920 116.633 14.843 41.830 -—120.293  -25.735 — 26.992 1.762 
900.00 93.482 179.780 123.055 24.066 SOB: —137.736 -—25.351 -27.171 Wore 
1000.00 95.931 189.757 129.233 SSO 60.524 -—156.220  -24.907 -—27.397 1.431 
1100.00 98.336 199.013 135.161 43.250 70.237 -—175.664 -24516 — 27.666 1.314 
1200.00 100.711 207.671 140.846 53.203 80.190 -196.003 -24.258 — 27.965 PANT 
1300.00 103.065 215.826 146.303 63.392 90.379 —217.181 — 24.150 — 28.279 1.136 
1400.00 105.404 223.549 151.547 73.816 100.803 —239.153  -24.168 — 28.597 1.067 
1500.00 107.732 230.901 156.594 84.472 111.459 —261.879  -24.311 — 28.909 1.007 
1600.00 110.051 237.928 161.460 95.362 122.349 —285.323 -24.642 — 29.206 0.953 
1700.00 112.363 244.669 166.158 106.482 133.469 -—309.455  -25.137 —29.477 0.906 

References 

Phase H/S Cy Remarks 

SOL M2 M2 Hu1 MPT= 2300. (approx.) 

Cs CESIUM 132.905 

Phase ly C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] J/(K mol) Il [I kJ / mol ] [ - 

SOU 298.15 32.196 85.147 85.147 0.000 0.000 — 25.387 0.000 0.000 0.000 
300.00 B21005 85.347 85.148 0.060 0.060 — 25.544 0.000 0.000 0.000 
301.55 32.489 85.514 85.149 0.110 0.110 —25.677 0.000 0.000 0.000 

6.921 2.087 

LIQ 301.55 32.390 92.435 85.149 2.197 2.197 —25.677 0.000 0.000 0.000 
400.00 31.518 101.449 88.109 5.336 5.336 —35.244 0.000 0.000 0.000 
500.00 Sie 108.437 91.503 8.467 8.467 —45.751 0.000 0.000 0.000 
600.00 30.995 114.101 94.812 Wile ew — 56.887 0.000 0.000 0.000 
700.00 30.936 118.874 97.917 14.669 14.669 — 68.542 0.000 0.000 0.000 
800.00 30.945 123.006 100.801 17.764 17.764 — 80.641 0.000 0.000 0.000 
900.00 30.945 126.651 103.475 20.858 20.858 —93.127 0.000 0.000 0.000 
947.97 30.945 128.257 104.688 22.343 22.343 —99.241 0.000 0.000 0.000 

References 

Phase Ink # oS) Gs Remarks 

SOL Ja2 Jat 

LIQ Ja2 Jal Ja2 BPT= 947.967, L= 67.659 kJ, GAS (Cs) 


] 


132.905 


Phase 1 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase HFS 


GAS Ja2 


(SS 


Jat 


CESIUM (GAS) 


S —(G-H298)/T 


J/(K mol) 


175.599 
175.728 
181.707 
186.346 
190.135 
193.340 
196.115 
198.563 
200.753 
202.735 
204.544 
206.209 
207.751 
209.188 
210.535 
211.803 
213.004 
214.145 
215.236 


H H-H298 G 

it { kJ / mol 
175.599 76.500 0.000 24.145 
175.599 76.538 0.038 23.820 
176.415 78.617 2 AAT 5.934 
177.954 80.696 4.196 — 12.477 
179.678 82.774 6.274 —31.307 
181.407 84.853 8.353 —50.485 
183.076 86.932 10.432 —69.961 
184.663 89.010 12.510 — 89.697 
186.165 91.089 14589 -109.665 
187.582 93.167 16.667 -129.841 
188.922 95.247 18.747 -150.206 
190.188 97.327 20.827 -170.745 
191.388 99.408 22.908 -191.444 
192.528 101.491 24.991 — 212.291 
193.611 103.577 27.077 -233.278 
194.645 105.669 29.169 -—254.396 
195.631 OOM S270 == 275:63)7, 
196.576 109.882 33.382 -296.995 
197.482 112.008 35.508  -318.464 


AH; AG; 
2 
76.500 49.532 
76.479 49.364 
73.281 41.178 
12.229 33.274 
71.201 25.580 
70.183 18.057 
69.168 10.680 
68.152 3.430 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


Cs2{[g] CESIUM (GAS) 265.811 

Phase aT C; S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] J/(K mol) bal kJ / mol ] [= 

GAS 298.15 38.129 284.077 284.077 106.274 0.000 21.576 106.274 72.349 — 12.675 
300.00 38.132 284.313 284.078 106.345 0.071 21.051 106.225 72.139 — 12.561 
400.00 38.377 295.314 285.576 110.169 3.895 -—7.957 99.497 62.530 -—8.166 
500.00 38.652 303.908 288.414 114.021 7.747 — 37.933 97.086 53.570 —5.596 
600.00 38.912 310.978 291.603 117.899 11.625 — 68.688 94.752 45.087 -—3.925 
700.00 39.160 316.995 294.811 121.803 15.529 — 100.094 92.464 36.991 — 2.760 
800.00 39.401 322.240 297.919 125.731 19.457 — 132.061 90.203 29.220 — 1.908 
900.00 39.643 326.895 300.885 129.683 23.409 — 164.522 87.966 P| 1 s¥e -—1.261 
1000.00 39.888 331.084 303.699 133.659 27.385 — 197.425 — 48.518 21.905 -—1.144 
1100.00 40.141 334.898 306.364 137.661 31.387 — 230.726 -— 48.674 28.955 —1.375 
1200.00 40.403 338.401 308.890 141.688 35.414 — 264.394 — 48.806 36.018 — 1.568 
1300.00 40.677 341.646 311.286 145.742 39.468 — 298.398 —48.912 43.091 -1.731 
1400.00 40.964 344.671 313.564 149.824 43.550 — 332.716 —48.992 50.172 -—1.872 
1500.00 41.266 347.508 Siowee 153.935 47.661 —367.326  -49.046 Bee oh -—1.994 
1600.00 41.585 350.181 317.804 158.078 51.804 -— 402.212 -—49.077 64.345 —2.101 
1700.00 41.923 352.712 319.783 162.253 55.979 — 437.357 — 49.086 71.434 -—2.195 
1800.00 42.279 355.118 321.680 166.463 60.189 — 472.750 —49.077 78.523 -2.279 
1900.00 42.656 357.414 323.501 170.709 64.435 — 508.377 — 49.054 85.612 — 2.354 
2000.00 43.055 359.612 325.252 174.995 68.721 — 544.230 — 49.022 92.699 -2.421 

References 

Phase H/S Cy 

GAS Jat Jal 

Cs3As04 CESIUM ARSENATE 537.635 

Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) Ie Ik kJ / mol ] [ - 

SOL 298.15 176.221 283.592 283.592 -1668.496 0.000 -1753.049 -1668.496 -1543.914 270.487 
300.00 176.414 284.682 283.595 -1668.170 0.326 -1753.574 -1668.503 -1543.141 268.685 
400.00 185.749 336.754 290.632 -1650.047 18.449 -1784.749 -1674.659 -1499.298 195.788 
500.00 193.991 379.099 304.217 -—1631.055 37.441 -1820.605 -1673.744 -1455.550 152.060 
600.00 201.804 415.163 319.774 -1611.263 57.233 -1860.361 -1672.212 -1412.046 122.929 

References 

Phase H/S C, 

SOL G1 G1 


] 


] 


a — 
——— - om —— = 


212.809 


Phase UV 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
909.00 


LIQ 909.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 


References 


Phase Aa tS 


SOLE Nb1 
LIQ Pa2 


[—— = 


CESIUM BROMIDE 


S  -(G-H298)/T 


J/(K mol) 


112.968 
113.2911 
128.364 
140.420 
150.731 
159.897 
168.250 
IHL 
176.667 

25.960 
202.628 
210.053 
217.470 
224.241 
230.470 
236.238 


H H—-H298 G 

eal kJ / mol 
112.968 -405.430 0.000 -439.111 
112.969  -405.333 0.097  -439.321 
115.019 -400.092 5.338 -—451.437 
118.930  -394.685 10.745  -464.895 
123.390 -389.025 16.405 -479.464 
127.962  -383.075 22.355 -495.003 
132.483 -376.816 28.614 -511.416 
136.892  -370.238 35.192 -528.633 
137.283  -369.630 35.800  -530.220 

23.598 

137.283 -346.032 59.398 -530.220 
143.572  -338.950 66.480 -549.002 
149.958  -331.167 74.263 -570.384 
155.871 —323.385 82.045  -592.475 
161.:373' ~=315:603 © 89:827° —615.215 
166.517  -307.821 97.609  -638.554 


AH; AG, 
-405.430  -391.034 
-405.463  -390.945 
~422.739  -382.286 
2A99:309» ¢ (=87 2.217 
-421.615  -362.259 
-420.629  -352.440 
-419.338  -342.783 
2A17:7520 a 256305 
-417.572  -332.464 
-393.974  -332.464 
-458.558  —322.723 
-454.741  -309.324 
-450.928  -296.273 
-447.118  —283.540 
-~443.313 -271.100 


450 


CsBr{g] CESIUM BROMIDE (GAS) 212.809 

Phase ll c, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] SS) lal kJ / mol ] ae 

GAS 298.15 37.070 267.429 267.429 — 209.200 0.000 —288.934 -209.200 — 240.857 42.197 
300.00 37.080 267.659 267.430 — 209.131 0.069 — 289.429 -209.261 — 241.053 41.971 
400.00 37.462 278.384 268.890 — 205.402 3.798 —316.756 -—228.049 — 247.604 32.334 
500.00 37.686 286.770 271.658 — 201.644 7.556 —345.029 -229.268 — 252.351 26.363 
600.00 37.846 293.655 274.767 — 197.867 11.333 —374.060 -—230.457 — 256.855 22.361 
700.00 37.977 299.499 277.893 — 194.076 15.124 —403.725 -—231.629 — 261.162 19.488 
800.00 38.092 304.578 280.918 -—190.272 18.928 —433.935 -232.794 — 265.302 WWaeee 
900.00 38.198 309.071 283.802 — 186.458 22.742 —464.622 -233.953 — 269.296 15.630 
1000.00 38.298 313.101 286.534 — 182.633 26.567 —495.734 -302.241 — 269.454 14.075 
1100.00 38.394 316.755 289.117 — 178.798 30.402 —527.229 -—302.371 — 266.169 12.639 
1200.00 38.488 320.100 291.562 -—174.954 34.246 —559.074 -302.496 — 262.873 11.443 
1300.00 38.580 323.185 293.877 —171.101 38.099 —591.241 -302.616 — 259.566 10.429 
1400.00 38.671 326.047 296.074 — 167.238 41.962 —623.704  -302.730 — 256.250 9.561 
1500.00 38.761 328.718 298.162 — 163.367 45.833 —656.444 -302.840 — 252.926 8.808 
1600.00 38.850 331.222 300.151 — 159.486 49.714 —689.442 -302.947 — 249.595 8.148 
1700.00 38.938 333.580 302.049 — 155.597 53.603 —722.683 -—303.054 — 246.257 7.567 
1800.00 39.026 335.808 303.863 — 151.698 5 yf 1310/22 -—756.154 -303.162 — 242.913 7.049 
1900.00 39.114 337.921 305.601 — 147.791 61.409 —789.841 -303.276 — 239.563 6.586 
2000.00 39.201 339.929 307.267 — 143.876 65.324 —823.734 -303.399 — 236.206 6.169 

References 

Phase Hives Cy 

GAS Nb1 Nb1,e 

Cs2CO3 CESIUM CARBONATE 325.820 

Phase t Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) Pit kJ / mol ] [ - ] 

SOL 298.15 123.830 204.472 204.472  -1147.253 0.000 -1208.216 -1147.253 -1063.985 186.406 
300.00 124.110 205.239 204.474 -1147.024 0.229 -1208.595 -1147.240 -1063.468 185.166 
400.00 136.3741 242.732 209.504 -—1133.962 13.291 -1231.054 -1150.225 -1034.334 135.070 
500.00 145.771 274.203 219.378 -1119.841 27.412 -1256.942 -1148.286 -1005.574 105.052 
600.00 154.043 301.522 230.841 -—1104.844 42.409 -1285.757 -—1145.821 -—977.255 85.078 
700.00 161.784 325.854 242.706  -—1089.050 58.203 -1317.148 -—1142.879 —949 386 70.844 
800.00 169.241 347.947 254.501 -1072.497 74.756 -1350.854 -—1139.444 -— 921.973 60.199 
900.00 176.534 368.303 266.029  -1055.207 92.046  -1386.679 -—1135.484 — 895.021 51.946 
1000.00 183.724 387.275 277.215 -1037.193 110.060 -1424.468 -—1265.243 — 861.126 44.981 
1065.00 188.360 398.990 284.292 -1025.100 122.153 -1450.024 -—1260.683 — 835.003 40.954 

References 

Phase H/S Cy Remarks 

SOL Nb1 Tk1,e St1 MPT= 1065. 


168.358 CESIUM CHLORIDE 


Phase oT; Cy S —(G-H298)/T H H—-H298 G AH; AG; 
[K] J (Kmol) lel kJ / mol ———|| 


SOL-A 298.15 52.444 101.182 101.182 -442.835 0.000 -473.002 -442.835  -414.355 
300.00 52.485 101.506 101.183 -—442.738 0.097 -473.190 -442.829 -414.178 
400.00 54.695 116.908 103.268 -437.379 5.456 -484.142 -444.480  -404.005 
500.00 56.904 129.350 107.278 -431.799 11.036 -496.474 -443.817 -393.959 
600.00 59.114 139.920 111.859 -425.998 16.837 -509.950 -442.939 -384.066 
700.00 61.324 149.199 116.543 -419.976 22.859  -524415 -441.852 -374.337 
743.00 62.274 152.883 118.5414 -417.319 25.516 -530.911 -441.320  -370.205 
5.069 3.766 
SOL-B 743.00 63.399 157.951 118.541 -—413.553 29.282 -—530.911 -437.554 -370.205 
800.00 63.680 162.648 121.518 -409.931 32.904  -540.049 -436.754  -365.068 
900.00 64.174 170.177 126.514 -403.538 39.297 -556.697 -435.319 -356.194 
918.00 64.263 171.448 127.382 -402.382 40.453 -559.772 -435.056 -354.614 
WSe 15.899 
LIQ 918.00 77.404 188.768 127.382 -386.483 56.352 -559.772 -419.157 -354.614 
1000.00 77.404 195.390 132.691 -380.136 62.699 -575.526 -484.017 -345.240 
1100.00 77.404 202.768 138.732 -372.396 70.4389 -595.440 -480.233 -331.546 
1200.00 77.404 209.503 144.353 -364.655 78.180 -616.058 -476.454 -318.196 
1300.00 77.404 215.698 149.606 -356.915 85.920 -637.323 -472.680  -305.161 
1400.00 77.404 221.434 154.534 -—349.175 93.660 -659.183 -468.911 — 292.416 
1500.00 77.404 226.775 159.174 -341.434 101.401 —681.596 -465.148 -279.941 
1597.45 77.404 231.647 163.448  -333.891 108.944  —-703.935 -461.487 -268.025 


References 

Phase ns Ge Remarks 
SOL-A Jat Jat 

SOL-B Jat Jat 


LIQ Ja Kut ,Jat Jal NBPT= 1597.3 GAS (CsCl + Cs2Cl2) 


452 


CsCll[g] 


Phase ale 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase Al WS 


GAS Jal 


Cp 


Jat 


S 


Se KO) 


256.066 
256.296 
267.027 
275.3795 
282.216 
288.015 
293.054 
297.510 
301.508 
305.135 
308.455 
311.518 
314.362 
317.016 
319.507 
321.852 
324.070 
326.173 
328.175 
330.083 
331.908 


CESIUM CHLORIDE (GAS) 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
256.066  -240.162 0.000  -—316.508 
256.066 —-240.093 0.069 -316.982 
257.529 -236.363 3.799  -—343.174 
260.294 -232.621 7.541 ~ =370.309 
263.3895 -—228.869 11.293 -—398:199 
266.508 -225.107 15.055 -—426.718 
269.518  -221.334 18.828  -455.777 
272.386 -217.550 22.612 -485.309 
275A01 “= 213-755," 26.407" %=515.263 
277.669 -209.950 30.212 -—545.598 
280.098 -206.134 34.028  -576.280 
282.399  -202.307 37.855  -607.281 
284.582 -198.470 41.692 -638.576 
286.657 -194.622 45540 -670.147 
288.633 -190.764 49.398  -701.974 
290.518 -186.894 53.268  -734.043 
292.321 -183.014 57.148 -766.340 
294.048 -179.124 61.038 -798.853 
295.705 -175.223 64.939 -831.572 
297.297 = -171.311 68.851 -864.485 
298.829 -167.388 72.774 -897.586 


AH; AG; 
-240.162 -—257.860 
-240.184 -257.970 
—243.464 —263.037 
- 244.639  -267.794 
— 245.811 =272-319 
-—246.983 -276.639 
—248.157 -—280.796 
-—249.330 -284.805 
-—317.636 -284.977 
-—317.787 —281.704 
—317.932 —278.417 
=318.072  —275.119 
—318.207  -271.810 
—318.336 -268.491 
—318.461 — 265.164 
-318.586 -—261.829 
SOM ears tir/ 
=310:042 9) >2553138 
Ol OO Summ Oe Gon 
—319.128  -—248.418 
SS 291 — 245.047 


168.358 


log Ky 
[ = 


] 


336.716 


Phase VT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ESS 


GAS Jal 


(SS 


Jal 


S  -(G-H298)/T 


J/(K mol) 


383.364 
383.869 
407.456 
425.854 
440.928 
453.693 
464.762 
474.531 
483.275 
491.187 
498.412 
505.060 
511.216 
516.948 
522.310 
527.348 
532.098 
536.592 
540.855 


DICESIUM DICHLORIDE (GAS) 


H H—-H298 G 

alll kJ / mol 
383.364 -659.817 0.000 -774.117 
383.365 -659.666 0.151 -—774.827 
386.577 -651.465 8.352 -814.448 
392.660  -643.220 16.597 -856.147 
399.486 -634.952 24.865 -899.509 
406.341 —626.671 33.146 -944.256 
412.967 -618.382 41.435 -990.191 
419.276 -610.087 49.730 -1037.165 
425.246 -601.788 58.029 -1085.063 
430.887 -593.487 66.330 -1133.792 
436.217 -585.183 74.634 -1183.278 
441.260  -576.878 82.939 -1233.456 
446.040 -568.571 91.246 -1284.273 
450.578  —-560.263 99.554 -1335.685 
454.896 -551.954 107.863 -1387.651 
459.011 -543.644 116.173  -1440.136 
462.941 — 535.334 124.483 -1493.111 
466.700 -527.023 132.794  -1546.547 
470.302 -518.711 141.106 -1600.421 


453 


Cs2Cl2{g] 
AH; AG; log Ky 
= ~ [ <3 

—659.817 -656.822 115.072 
—659.848  -656.803 114.360 
—665.668  -654.174 85.426 
—667.255 -651.116 68.022 
—668.835  -647.740 56.391 
—670.422 — 644.099 48.063 
— 672.027 — 640.229 41.803 
— 673.647 — 636.157 36.922 
— 809.551 — 624.491 32.620 
—809.160 -606.004 28.777 
008.119) ee —OOlooe SONS) 
—808.407  -569.132 22.868 
—808.044  -550.740 20.548 
=807.690 —5321373 18.539 
—807.350 -514.030 16.781 
—807.027  -495.708 155231 
—806.728  -—-477.404 13.854 
—806.459  -459.115 12.622 
—806.225 -—440.840 11.514 


454 


CsF 


Phase ali 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
976.00 


LIQ 976.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1504.00 


References 


Phase AAS 


SOL Jal 
LIQ Jat 


——== 


Cp 


51.976 
52.008 
53.783 
Sooo 
57.332 
59.106 
60.881 
62.655 
64.004 


74.057 
74.057 
74.057 
74.057 
74.057 
74.057 
74.057 
74.057 


Cp 


Jat 
Jat 


S  -(G-+H298)/T 


J/(K mol) 


88.282 

88.604 
103.809 
116.001 
126.287 
135.258 
143.266 
150.539 
155.673 

22.249 
WERE 
WAAL 
186.779 
193.223 
OORon 
204.639 
209.748 
209.945 


Remarks 


Jat 


CESIUM FLUORIDE 


H H-H298 


G 
kJ / mol 


88.282 
88.283 
90.345 
94.295 
98.792 
103.374 
107.868 
WA 
115.398 


115.398 
116.920 
122.955 
128.546 
133.752 
138.622 
143.195 
143.373 


NBPT= 1504., GAS (CsF + Cs2F2) 


] 


[ 


— 554.673 0.000 
— 554.577 0.096 
— 549.287 5.386 
-—543.820 10.853 
-538.176 16.497 
-—532.354 22.319 
—526.355 28.318 
-520.178 34.495 
-515.365 39.308 
PANG: 
-— 493.650 61.023 
-491.872 62.801 
—484.467 70.206 
—477.061 77.612 
—469.655 85.018 
—462.250 92.423 
-454.844 99.829 
- 454.548 100.125 


— 580.994 
— 581.158 
—590.811 
— 601.821 
— 613.948 
— 627.034 
— 640.968 
— 655.663 
— 667.301 


— 667.301 
= O/EOgS 
— 689.924 
— 708.928 
= 1[PA}1019)| 
—748.744 
— 769.466 
—770.306 


AH; AG; 
-554.673 -525.376 
-554.665 -525.194 
-§56.259 -—514.759 
-555.605 -—504.456 
-—554.803 -—494.299 
-553.852  -—484.288 
-—552.750 -474.424 
-551.492 -464.707 
-—617.808  -455.418 
-596.093  -—455.418 
—595.257 -—451.969 
—591.783 —437.809 
— 588.321 — 423.964 
—584.869 -—410.407 
—581.426 -—397.117 
SOvieooil — 384.071 
-577.854  —383.555 


151.904 


log Ky 


151.904 


Phase iF 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al LS 


GAS Ja 


—_——— 


Jat 


CESIUM FLUORIDE (GAS) 


S —(G—H298)/T H H-H298 G 
J/(K mol) lai kJ / mol 
243.200 243.200 -356.477 0.000 -428.987 
243.421 243.200 -356.411 0.066 —429.437 
253.858 244618  -352.781 3.696  -454.324 
262.080 247.317 -349.095 7.382 -480.136 
268.857 250.359 -345.378 11.099 -506.692 
274.617 253.423 — 341.641 14.836 —§33.873 
279.628 256.392  -—337.889 ~18.588  —561.591 
284.062 259.225 -334.124 22353 -589.780 
288.0389 261.911 -330.350 26.127 -618.388 
291.645 264.453 -326.566 29.911  -647.375 
294.944 266.858 —322.774 33.703 — 676.707 
297.986 269.137 —318.974 37.503 —706.355 
300.808 271.300 -315.166 41.311 -736.297 
303.439 273.356 -311.352 45.125 -766.511 
305.906 275.314  -307.530 48947 -796.979 
308/227 9277-182)" = 303:002) 52,7755") — 827.687 
310.419 278.968 -299.867 56.610 -858.620 
312.496 280.679 -296.025 60.452 -889.767 
314.470 282.319 —292.177 64.300 —921.116 


AHy AG; 
-—356.477 —-373.369 
-356.499  -—373.474 
=309.fo3, 1) —3/8i272 
-360.880 -—382.771 
—362.006 -—387.044 
Soles sk) Sek) 27/ 
—364.285  —-395.047 
—365.438 -—398.824 
— 433.734 -—398.764 
— 433.882 —395.260 
—434.034  -391.742 
—434.187 —388.212 
—434.342 —384.669 
—434.499 —-—381.116 
—434.658 —377.552 
-— 434.823 -373.978 
-434.995 -370.394 
—435.177 —366.800 
— 435.371 — 363.196 


456 


Cs2F2[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nds 


GAS Jal 


Jal 


J/(K mol) 


301.565 
352.060 
375.271 
393.493 
408.470 
421.176 
432.205 
441.948 
450.672 
458.569 
465.783 
472.422 
478.572 
484.298 
489.657 
494.691 
499.438 
503.930 


DICESIUM DIFLUORIDE (GAS) 


S  -(G-H298)/T H H-H298 G 

a kJ / mol 
351.565 -890.104 0.000 -994.923 
351.567 -889.956 0.148 -995.574 
354.722 -881.884 8.220 -1031.993 
360.720  -873.717 16.387 -1070.464 
367.467 -865.502 24.602 -1110.584 
374.255  -857.260 32.844 -1152.082 
380.824 -849.000 41.104 -1194.764 
387.085  -840.728 49.376 -1238.481 
393.015 832.448 57.656 -1283.119 
398.621 -824.161 65.943 -1328.588 
403.922  -815.871 74.233 -1374.810 
408.939  -807.576 82.528 -1421.725 
413.696  -799.278 90.826 -1469.279 
418.214 -790.978 99.126 -1517.425 
422.514 -782.675 107.429 -1566.126 
426.613  -774.371 115.733 -1615.346 
430.528  -766.065 124.089 -1665.055 
434.274 -757.758 132.346 -1715.225 
437.864 -749.450 140.654 -1765.833 


508.191 


AH; AG; 
-—890.104  -883.687 
—890.134 -883.647 
—895.828  -879.888 
—897.286 -875.735 
=898.757 —871.287 
-900.256 -866.590 
Olan — 861.676 
-903.356 -—856.568 

-1039.217 -843.871 
-1038.795 -824.357 
— 1038.391 — 804.881 
—1038.003 -—785.438 
-—1037.630 —766.024 
-—1037.272  -—746.636 
SWOSSY SP AZIN, 
—1036.614 —707.927 
-—1036.322 —-688.601 
-1036.062 -—669.291 
-—1035.839  -—649.993 


303.808 


log Ky 
[rg 


154.818 
153.857 
114.902 
91.487 
75.852 
64.666 
56.262 
49.714 
44.079 
39.145 
35.036 
31.559 
28.581 
26.000 
23.743 
(22) If Se 
19.983 
18.400 
16.976 


259.810 


Phase ls 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 


LIQ 900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 


References 


Phase igieo 


SOL Nb1 
LIQ Pa2 


Se 


CESIUM IODIDE 


S  ~(G-H298)/T 


J/(K mol) 


123.051 
123.377 
138.535 
150.596 
160.860 
169.939 
178.177 
185.783 

28.451 
214.235 
221.618 
228.298 
234.396 
240.005 
245.199 


H H-H298 G 

eel kJ / mol 
123.051 — 346.603 0.000 -383.291 
123.052  -346.506 0.097 -383.519 
125.115  -341.235 5.368  -396.649 
129.043  -335.826 10.777 =-411.124 
133.510  -330.193 16.410 -426.709 
138.077 -324.300 22.303 -443.257 
142.582  -318.128 28.475 -460.669 
146.965  -311.666 34.937 -478.872 

25.606 

146.965 -286.060 60.543 -478.872 
154.068 -279.052 67.551 — 500.671 
160.517 -272.044 74559  -523.172 
166.423 -265.036 81.567 -546.311 
171.871 —258.028 88.575  -570.035 
176.925  -251.019 95.584  -594.298 


AH; AGy 
-346.603 -340.590 
-346.616  -340.553 
— 357.441 — 337.463 
—379.260 -330.361 
-—378.609  -320.638 
-—377.693  -311.045 
—376.501 —301.602 
-375.025 -292.325 
-349.419 -292.325 
—414.535 -282.383 
-411.502 -269.315 
—408.474 -256.522 
-405.450 -—243.982 
-402.430 -231.675 


] 


457 


458 


Csllg] 


Phase ily 


FS erates 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al LS 


GAS Nb1 


Nb1,e 


CESIUM IODIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J /(K mol) ini kJ / mol 
075.291 275.291 151.900 0.000 -233.978 
275.523 275.292 151.831 0.069 -234.488 
286.343 276.765 148.069 3.831  -262.606 
294.786 279.556 -144.285 7.615  -291.678 
301.714 282.689 -140.485 11.415 -321.513 
307.591 285.837 -136.672 15.228  -351.986 
312.696 288.882  -132.849 19.051 -383.006 
317.212 291.784 129.014 22.886  -414.505 
321.262 294.533 -125.170 26.730  -446.433 
324.935 297.132 121.317 30.583  -478.745 
328.296 299.591  -117.454 34.446 -511.409 
331.396 301.920 -113.581 38.319  -544.396 
334.272 304.129 -109.700 42.200 -577.681 
336.956 306.229 -105.810 46.090 -611.244 
339.473 308.229 -101.910 49.990 -645.067 
341.842 310.137 98.002 53.898  -679.134 
344.081 311.962  -94.085 57.815 -713.431 
346.204 313.708 90.158 61.742 -747.946 
348.222 315.384 86.223 65.677 -782.668 


AH; AG; 
-151.900 -191.278 
-— 151.941 - 191.522 
-164.275  -203.420 
-187.719 -210.914 
-188.900 -215.442 
-190.065  -219.773 
-191.222  -223.938 
—192.372  -227.959 
—260.653  -228.145 
-260.775 -224.888 
-260.892 -221.621 
-261.004  -218.343 
-261.110 -—215.058 
—261.213. -211.765 
-261.313 -208.465 
-261.412 -—205.159 
-261.515  -201.847 
-261.622 -198.529 
-—261.739 -195.205 


259.810 


log Ky 


459 


148.905 CESIUM MONOXIDE (GAS) CsO[g] 

Phase T GC. S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] J) (Knol) Noel kJ / mol el [ - 

GAS 298.15 36.475 255.539 255.539 62.760 0.000 — 13.429 62.760 42.540 -7.453 
300.00 36.490 255.764 255.539 62.827 0.067 — 13.902 62.741 42.415 —7.385 
400.00 37.057 266.349 256.979 66.508 3.748 — 40.031 59.659 36.474 -—4.763 
500.00 37.360 274.654 259.713 70.230 7.470 —67.096 58.721 30.786 -—3.216 
600.00 37.559 281.484 262.789 73.977 WileZ2l7/ -94.913 BY Thsy2 25.287 -—2.201 
700.00 37.709 287.285 265.884 77.741 14.981 — 123.359 56.822 19.947 — 1.488 
800.00 37.833 292.329 268.882 81.518 18.758 — 152.345 55.836 14.746 —0.963 
900.00 37.942 296.791 271.740 85.307 22.547 — 181.806 54.828 9.670 -—0.561 
1000.00 38.041 300.794 274.448 89.106 26.346 —-211.688  -13.334 8.414 —0.440 
1100.00 38.135 304.424 277.011 92.915 30.155 -—241.952 -13.359 10.590 —0.503 
1200.00 38.224 307.746 279.436 96.733 33.973 —272.563 —-13.395 12.769 -—0.556 
1300.00 38.310 310.809 Colmes 100.559 37.799 —303.493 -13.440 14.951 —0.601 
1400.00 38.394 313,651 283.912 104.395 41.635 —334.717 -13.492 17.136 —0.639 
1500.00 38.477 316.303 285.984 108.238 45.478 —366.217 -13.552 19.326 -—0.673 
1600.00 38.558 318.789 287.958 112.090 49.330 -—397.973 -13.620 21.520 -0.703 
1700.00 38.638 321.129 289.841 115.950 53.190 -429.970 -13.698 23.719 -—0.729 
1800.00 38.718 323.340 291.641 119.818 57.058 —462.194  -13.789 25.922 -0.752 
1900.00 38.797 325.435 293.365 123.693 60.933 -494.634  -13.895 28.131 -0.773 
2000.00 38.875 327.427 295.019 27: Si faeeO 4: Gulia —527.278  -—14.019 30.346 -—0.793 

References 

Phase Ais Cy 

GAS Jal Jal 

164.904 CESIUM DIOXIDE CsO2 

Phase il C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) | kJ / mol ] [ - 

SOL 298.15 79.079 142.256 142.256 — 286.186 0.000 —328.600 -—286.186 — 242.048 42.406 
300.00 79.136 142.745 142.258 — 286.040 0.146 —328.863 -286.154 —241.775 42.097 
400.00 82.232 165.935 145.398 —277.971 [Sal he) —344.345 -286.333 — 226.579 29.588 
500.00 85.328 184.618 151.432 — 269.593 16.593 —361.902  -284.145 — 211.889 22.136 
600.00 88.425 200.449 158.314 — 260.906 25.280 —381.175 -—281.723 — 197.661 17.208 
700.00 91.521 214.312 165.344 — 251.908 34.278 -—401.927  -279.076 — 183.857 13.720 
800.00 94.617 226.735 172.254 — 242.601 43.585 — 423.989  -276.201 — 170.447 11.129 
830.00 95.546 230.235 174.287 — 239.749 46.437 — 430.844 -275.292 — 166.498 10.478 

References 

Phase as) Cp Remarks 

SOL Tk1 Tk1,e Tk1 MPT= 830., L= 21. kJ. 


| 


] 


Cs20 CESIUM OXIDE 281.810 
Phase if Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) lea kJ / mol [ - 
SOL 298.15 75.985 146.858 146.858 — 345.975 0.000 —389.761 -345.975 — 308.405 54.031 
300.00 76.048 147.329 146.860 — 345.834 0.141 —390.033 -345.981 —308.172 53.658 
400.00 79.430 169.671 149.883 — 338.060 7.915 —405.928 -350.245 —294.180 38.416 
500.00 82.768 187.754 155.704 — 329.950 16.025 — 423.827 -349.926 — 280.193 29.272 
600.00 86.089 203.139 162.358 — 321.507 24.468 —443.390 -349.276 — 266.302 23.184 
700.00 89.401 216.658 169.168 — 312.732 33.243 —464.393 -348.320 — 252.545 18.845 
763.00 91.486 224.451 173.415 — 307.034 38.941 —478.290 -347.568 — 243.957 16.701 
References 
Phase H/S C, Remarks 
SOL Nb1,Tk1 Pat Pal MPT= 763. 
Cs20{g] CESIUM OXIDE (GAS) 281.810 
Phase il Cy S —(G-H298)/T H H-H298 G AH; AG, log Ky 
[K] ee (Ke mol) lil kJ / mol ] [ - 
GAS 298.15 59.414 326.880 326.880 — 144.285 0.000 -—241.744 -144.285 — 160.389 28.099 
300.00 59.447 327.247 326.881 —144.175 0.110 — 242.349 -—144.322 — 160.489 27.944 
400.00 60.623 344.534 329.230 - 138.163 6.122 —275.977 -—150.348 — 164.228 21.446 
500.00 61.172 358.128 333.699 — 132.070 IZPAlS —311.134 -152.047 — 167.500 17.499 
600.00 61.474 369.310 338.730 — 125.937 18.348 -—347.523 -153.706 -— 170.435 14.838 
700.00 61.659 378.801 343.793 -— 119.780 24.505 -—384.940 -155.368 -— 173.092 12.916 
800.00 61.782 387.043 348.696 -— 113.607 30.678 — 423.241 -157.053 — 175.509 11.460 
900.00 61.869 394.325 353.369 -— 107.424 36.861 -—462.317 -158.762 -—177.714 10.314 
1000.00 61.934 400.847 357.796 — 101.234 43.051 -—502.081 -294.763 -— 172.314 9.001 
1100.00 61.984 406.753 361.983 -— 95.038 49.247 —542.466 -294.479 — 160.083 7.602 
1200.00 62.024 412.148 365.941 — 88.837 55.448 —583.415 -294.212 — 147.877 6.437 
1300.00 62.057 417.114 369.689 — 82.633 61.652 —624.881 -293.959 — 135.693 5.452 
1400.00 62.085 421.714 373.243 —76.426 67.859 —666.825 -293.721 — 123.528 4.609 
1500.00 62.109 425.998 376.619 -—70.216 74.069 -—709.213 -293.497 — 111.379 3.879 
1600.00 62.131 430.007 379.832 -— 64.004 80.281 -752.016 -—293.291 —99.245 3.240 
1700.00 62.150 433.774 382.895 -—57.790 86.495 -—795.207 -293.108 — 87.122 PAST 
1800.00 62.167 437.327 385.821 —51.575 92.710 —838.763 -—292.951 -—75.010 PATS 
1900.00 62.183 440.689 388.621 — 45.357 98.928 —882.666 -—292.827 -— 62.906 1.729 
2000.00 62.198 443.879 391.305 -39.138 105.147 -—926.895 -292.742 —50.807 Wesye7/ 
References 
Phase H/S Cy 
GAS Tk1 Pal,e 


] 


313.809 DICESIUM TRIOXIDE Cs203 
Phase il) C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) at kJ / mol ] | = 
SOL 298.15 252515 230.120 230.120 —520.071 0.000 —588.681 -520.071 — 446.161 78.166 
300.00 125.604 230.897 230.122 —519.839 0.232 -—589.108 -520.040 -— 445.703 77.604 
400.00 130.415 267.690 235.106 —507.038 13.033 —614.114 -522.248 —419.842 54 826 
500.00 sey 227/ 297.308 244.677 — 493.756 26.315 —642.410 -519.817 —394.514 41.215 
600.00 140.038 322.388 255.590 —479.992 40.079 -—673.425 -517.005 — 369.711 32.186 
700.00 144.850 344.336 266.732 —465.748 54.323 -—706.783 -513.835 —345.408 PASE TTS: 
References 
Phase eS Cy 
SOL Tk1 e 
149.913 CESIUM HYDROXIDE CsOH 
Phase ly C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) || kJ / mol ] [ - 
SOL-A 298.15 67.875 98.742 98.742 — 416.726 0.000 -—446.166 -416.726 —370.716 64.948 
300.00 67.979 99.163 98.744 — 416.600 0.126 —446.349 -416.714 —370.431 64.498 
400.00 74.392 119.558 101.482 — 409.495 eee -—457.319 -417.824 — 354.450 46.286 
410.00 See 121.404 101.945 — 408.748 7.978 —458.524 —-417.688 — 352.867 44.956 
3.163 1.297 
SOL-B 410.00 75.122 124.568 101.945 — 407.451 9.275 —458.524 -416.391 — 352.867 44.956 
493.00 81.810 138.997 106.988 — 400.946 15.780 —469.471 -414.967 — 340.134 36.038 
12.306 6.067 
SOL-C 493.00 81.810 151.303 106.988 — 394.879 21.847 -—469.471 -408.900 — 340.134 36.038 
500.00 82.425 152.461 107.617 — 394.304 22.422 -470.535 -408.754 — 339.159 35.432 
9.122 4.561 
LIQ 500.00 81.588 161.583 107.617 — 389.743 26.983 -—470.535  -404.193 — 339.159 35.432 
600.00 81.588 176.458 117.889 — 381.584 35.142 —487.459 -402.185 — 326.341 28.411 
700.00 81.588 189.035 WATE — 373.425 43.301 —505.750 -400.218 —313.856 23.420 
800.00 81.588 199.930 135.605 — 365.267 51.459 —525.210 -398.299 — 301.650 19.696 
900.00 81.588 209.539 143.297 — 357.108 59.618 —545.693 -396.425 — 289.682 16.813 
1000.00 81.588 218.136 150.359 — 348.949 67.777 —567.085 -461.729 —274.214 14.323 
1100.00 81.588 225.912 156.879 — 340.790 75.936 —589.293 -458.923 — 255.599 12.137 
1200.00 81.588 233.011 162.932 — 332.631 84.095 -—612.244 -456.157 — 237.237 10.327 
1263.00 81.588 237.186 166.533 — 327.491 89.235 —627.057 -—454.435 — 225.788 9.338 
References 
Phase a HS C, Remarks 
SOL-A Jat Jal 
SOL-B Jal Jal 
SOL-C Jal Jal 
LIQ Jat Jal Jal NBPT= 1263.0, GAS (CsOH) 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mf Ss 


GAS Jai 


Jat 


CESIUM HYDROXIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) ie lt kJ / mol 
254.790 254.790 -259.408 0.000  -—335.373 
255.007 9 2254.790) , = 2597316 0.092 -—335.845 
269.702 256.770  -254.235 5.173. ~==362,116 
281.304 260.556 -249.034 10.374 -389.686 
290.908 264.838 -243.765 15.643  -418.311 
PSR 269.162 -238.444 20.964 -447.821 
306.281 273.363 -233.074 26.334  -478.098 
312.662 277.382  -227.656 31.752 -509.051 
318.420 281.202 -222.190 37.218 -540.610 
323.674 284828 -216.677 42.731 —572.719 
328.512 288.269 —-211.117 48.291 — 605.331 
333.000 291.539 -205.510 53.898  -638.409 
337.188 294.652 --199.857 59.551 SO/IEO2I 
341.118 297.620 -194.161 65.247 —705.838 
344.821 300.456 -188.423 70.985 -—740.137 
348.323 303.169  -182.647 76.761 -774.796 
351.644 305.771 -176.836 82.572 -809.796 
354.802 308.269 -170995 988413 -845.119 
357.812 310.672 —165.127° —94:261 — 880.751 


AH; AG; 
-259.408  -259.924 
-259.430  -259.927 
—262.564  -259.247 
-263.484  -258.310 
-264.366  -257.192 
—265.237 255.928 
-266.106 254.539 
~266.973 253.041 
~334.970  -247.740 
~334.810  -239.024 
~334.643  -230.324 
-334.468  -221.638 
-334.285  -212.965 
~334.096  -204.306 
~333.904  -195.660 
-333.713  -187.025 
=933:527 © =178.402 
-333.353  -169.789 
~333.199 -161.184 


149.913 


log Ky 


299.826 


Phase 


GAS 


T 
[K] 
298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


GAS 


H/S 


Jat 


Cp 


82.819 

82.915 

88.976 

94.499 

99.002 
102.709 
105.820 
108.466 
110.730 
Wai TAS, 
114.582 
116.188 
117.629 
118.927 
120.096 
121.148 
122.091 
1222929 
123.668 


Jal 


DICESIUM DIHYDROXIDE (GAS) 


S —(G-H298)/T H H—-H298 G 
J/(K mol) | baa | kJ / mol 


360.770 360.770 -—687.850 0.000 -795.414 
361.283 360.772 —-687.697 Os OSa—1/90:082 
385.9514 364.094 -679.107 8.743 -—833.488 
406.419 370.568 -669.924 17.926  -873.134 
424.060 378.046 -660.242 27.608  -914.678 
439.608 385.752  -650.151 Wiese) = iayi/isiite 
453.532 393.369 -639.720 48130 -1002.545 
466.153 400.766  -629.002 58.848 -1048.539 
477.701 407.890  -618.039 69.811 -1095.740 
488.353 414.727 -606.861 80.989 -1144.050 
498.245 421.280 -595.492 92.358 -1193.385 
507.481 427.599  —583.952 103.898 -1243.677 
516.145 433.580  -572.260 115.590 -1294.863 
524.306 439.359  -560.431 127.419 -1346.889 
532.019 444912 -548.478 139.372 -1399.709 
539.332 450.253 -536.415 151.435 -1453.280 
546.284 455.396 -524.252 163.598 -1507.563 
DO2GU0 SH 400) SODm— 02: 00a 70:649 —1lo62!025 
599.233 465.142 -499.670 188.180 -1618.135 


463 


Cs2(OH)2[g} 
AH; AG; log Ky 
[ = 

— 687.850 — 644.514 112.916 
— 687.924 — 644.245 112.173 
— 695.764 — 627.750 81.976 
—698.825 -610.382 63.766 
—701.443 — 592.441 Ma 
=703.737 — 574.089 42.839 
=O SOM OOL420 36.266 
—107.636! © —536'518 31.189 
—843.599  -509.999 26.640 
— 843.127 — 476.661 22.635 
— 842.543 — 443.371 19.299 
—841.867 —410.133 16.479 
— 841.115 —3/6.951 14.064 
— 840.301 — 343.824 11.973 
— 839.440 — 310.754 10.145 
— 838.546 —2/7.738 8.534 
—837.634  -—244.776 7.103 
— 836.718 —211.864 5.825 
— 835.813 — 179.001 4.675 


] 


464 


Cs2S04 


Phase ili 


a 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
940.00 


SOL-B 940.00 
1000.00 
1100.00 
1200.00 
1278.00 


LIQ 1278.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al LS 


SOL-A Nb1 
SOL-B Pa3 
LIQ Pa3 


Cp 


135.143 
135.762 
151.294 
162.048 
176.816 
194.253 
212.464 
229.965 
236.509 


184.889 
194.179 
209.664 
225.149 
237.227 


206.690 
206.690 
206.690 
206.690 
206.690 
206.690 
206.690 
206.690 
206.690 


S 


J/(K mol) 


211.920 
ANNO 
254.443 
289.292 
320.086 
348.630 
375.799 
401.807 
411.949 
4.585 
416.534 
428.259 
447.492 
466.399 
480.954 
27.926 
508.881 
512.408 
527.726 
541.986 
555.325 
567.856 
579.670 
590.845 
601.447 


CESIUM SULFATE 


—(G—-H298)/T H H-H298 G 

[ kJ / mol 
211.920 -1443.020 0.000 -—1506.204 
211.922 -1442.769 0.251 -1506.597 
217.503 -1428.244 14.776 -1530.021 
228.466 -1412.607 30.413 -1557.253 
241.210 -1395.695 47.325 -1587.746 
254.538 -1377.155 65.865 -—1621.196 
268.007 -1356.819 86.201 -1657.426 
281.436 -1334.686 108.334 -1696.312 
286.774 -1325.356 117.664 -1712.588 

4.310 
286.774 -1321.046 121.974 -1712.588 
294.912 -1309.674 133.346 -1737.932 
307.912 -1289.482 153.538 -1781.723 
320.333" =—1267:741. 175.279 =1827:420 
329.693 -1249.708 193.312 -1864.368 
35.690 

329.693 -1214.018 229.002 -1864.368 
332.755 -1209.471 233.549 -1875.602 
346.142 -1188.802 254.218 -1927.618 
358.728 -1168.133 274.887 -1981.112 
370.603 -1147.464 295.556 -2035.985 
381.841 -1126.795 316.225 -2092.150 
392.507 -1106.126 336.894 -2149.532 
402.654 -1085.457 357.563 -2208.063 
412.331 -1064.788 378.232 -2267.682 


AH AG; 
—1443.020 -1323.544 
-1443.040 -1322.803 
-1449.591 -1281.211 
-—1450.236 -1239.045 
-1449.431 -1196.852 
-1446.902 -1154.933 
-—1442.789 -1113.486 
-1489.862 -1071.496 
-1486.498 -1052.975 
-—1482.188 -1052.975 
-1614.069 -1018.237 
-1606.895 -958.989 
-—1598.260 -900.458 
-1590.502 -855.343 
-1554.812  —855.343 
-1553.170  -—843.316 
—1545.749 -788.991 
—1538.392 —735.194 
-—1531.098 -—681.885 
—1523.870 -—629.031 
-—1516.710 -—576.601 
-1509.625 -—524.566 
-1502.619 -472.902 


361.874 


log Kg 
eae! 


231.879 
230.320 
167.309 
129.442 
104.195 
86.182 
72.703 
62.188 
58.513 


58.513 
53.187 
45.539 
39.196 
34.960 


34.960 
33.885 
29.438 
25.602 
22.261 
19.328 
16.733 
14.421 
12.351 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1358.00 


LIQ 1358.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2843.26 


References 


Phase hi S&S 


SOL Ja2 
LIQ Ja2 


Jat 
Jat 


J/(K mol) 


33.164 
33.315 
40.481 
46.196 
50.971 
55.092 
58.731 
61.999 
64.985 
67.753 
70.359 
72.861 
74.291 
9.675 
83.966 
84.966 
87.232 
89.352 
91.343 
93.220 
94.996 
96.681 
98.283 
99.811 
101.271 
102.669 
104.010 
105.298 
106.538 
107.732 


COPPER 
S —(G—-H298)/T H H—-H298 G 

] [ kJ / mol 
33.164 0.000 0.000 — 9.888 
33.164 0.045 0.045 -—9.949 
34.136 2.538 2.538 — 13.654 
35.995 5.100 5.100 — 17.998 
38.104 7.720 7.720 — 22.862 
40.243 10.394 10.394 — 28.170 
42.331 Us20) BIA — 33.865 
44 338 15.895 15.895 -39.904 
46.255 18.730 18.730 — 46.255 
48.085 21.635 21.635 — 52.894 
49.834 24.630 24.630 —59.800 
51.509 PLUS PARTS — 66.962 
52.452 29.658 29.658 —71.229 

13.138 

52.452 42.796 42.796 —71.229 
53.412 44.175 44.175 -—74.777 
55.592 47.460 47.460 — 83.388 
57.637 50.744 50.744 —92.219 
59.561 54.029 54.029 — 101.254 
61.380 SASS BVLSIKS — 110.483 
63.103 60.598 60.598  -119.895 
64.740 63.882 63.882 -129.480 
66.299 67.166 67.166 -139.228 
67.788 70.451 70.451 — 149.134 
69.212 USES TTS — 159.188 
70.577 77.020 77.020 — 169.386 
71.888 80.304 80.304 -179.720 
73.149 83.589 83.589  -190.186 
74.362 86.873 86.873 -200.778 
MLSE 90.158 90.158 -211.492 
76.027 91.578 91.578 —216.164 


108.236 


Remarks 


Ja2 


BPT= 2843.261, L= 300.677 kJ 


AH, AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


465 


466 


Culg] COPPER (GAS) 
Phase V Cy S) —(G-H298)/T H H-H298 G 
[K] [————— J/ (K mol) if kJ / mol 
GAS 298.15 20.786 166.397 166.397 337.600 0.000 287.989 
300.00 20.786 166.526 166.397 337.638 0.038 287.681 
400.00 20.786 ii7iZ005 167.213 339.717 PWN 270.715 
500.00 20.786 177.144 168.752 341.796 4.196 253.224 
600.00 20.786 180.933 170.476 343.874 6.274 235.314 
700.00 20.786 184.138 172.205 345.953 8.353 PAST 
800.00 20.786 186.913 173.874 348.032 10.432 198.501 
900.00 20.786 189.361 175.461 350.110 12.510 179.685 
1000.00 20.786 191.551 176.963 352.189 14.589 160.637 
1100.00 20.789 193.533 178.380 354.267 16.667 141.381 
1200.00 20.795 195.342 179.720 356.347 = 18.747 121.936 
1300.00 20.805 197.007 180.986 358.427 20.827 102.318 
1400.00 20.823 198.549 182.186 360.508 22.908 82.539 
1500.00 20.856 199.987 183.326 362.592 24.992 62.612 
1600.00 20.909 201.334 184.409 364.680 27.080 42.545 
1700.00 20.986 202.604 185.443 366.774 29.174 22.347 
1800.00 21.092 203.806 186.430 368.878 31.278 2.026 
1900.00 21.231 204.950 187.375 370.994 33.394 —18.412 
2000.00 21.405 206.044 188.281 GSW SSS) — 38.962 
2100.00 21.623 207.093 189.152 375.276 37.676 —59.619 
2200.00 21.879 208.105 189.991 377.451 39.851 — 80.380 
2300.00 22.174 209.084 190.800 379.6538 42.053 —101.239 
2400.00 22.509 210.034 191.581 381.887 44.287 -—122.195 
2500.00 22.880 210.961 192.338 384.156 46.556 -—143.245 
2600.00 23.284 211.866 193.072 386.464 48.864 -164.387 
2700.00 23.716 PWeaToo 193.784 388.814 51.214 -185.618 
2800.00 24.174 213.623 194.477 391.208 53.608 — 206.937 
2900.00 24.652 214.480 195.152 393.649 56.049 — 228.342 
3000.00 25.146 215.324 195.8114 396.1389 58.539 -—249.832 


References 
Phase in WS Cy 


GAS Ja2 Jal 


AH; AG; 
337.600 297.877 
337.593 297.630 
337.179 284.369 
336.695 271.222 
336.154 258.177 
335.559 245.227 
334.912 232.366 
334.215 219.589 
333.459 206.892 
332.633 194.275 
331.716 181.737 
330.670 169.280 
316.333 157.316 
315.132 146.000 
313.935 134.763 
312.746 123.602 
311.565 112.510 
310.396 101.483 
309.243 90.517 
308.110 79.609 
307.000 68.754 
305.918 57.949 
304.867 47.191 
303.852 36.475 
302.876 25.799 
301.941 15.161 
301.051 4.555 

0.000 0.000 
0.000 0.000 


265.560 TRICOPPER ARSENIDE Cu3As 

Phase alt C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[ K ] = (Kimol) iL I kJ / mol = ] [ - 

SOL 298.15 93.080 Wei 2281S) SVA2O5) —11.715 0.000 —52.632 —11.715 — 12.322 2.159 
300.00 93.136 137.811 Nowecoun — 11.543 0.172 —52.886 — 11.724 — 12.326 2.146 
400.00 96.148 165.017 140.926 —2.079 9.636 —68.085 —12.245 — 12.449 1.626 
500.00 99.161 186.796 147.992 7.687 19.402 — 85.711 — 12.733 —12.442 1.300 
600.00 102.173 205.141 156.027 Whee! 29.469 — 105.331 — 13.147 — 12.343 1.075 
700.00 105.186 PPA AT 164.208 28.122 39.837 — 126.661 — 13.481 —12.182 0.909 
800.00 108.198 235.360 172.228 38.791 50.506 -149.497 -13.719 — 11.979 0.782 
900.00 ott 2a 248.278 179.971 49.761 61.476 -— 173.689 — 13.858 — 11.752 0.682 
1000.00 114.223 260.151 187.403 61.033 72.748 — 199.118 — 13.900 —11.515 0.601 
1100.00 117.236 271.179 194.523 72.606 84.321 — 225.691 — 13.879 -—11.277 0.536 

References 

Phase H/S Cy Remarks 

SOL Nb1/e e Hut MPT= 1100. 

329.557 TRICOPPER ARSENATE Cu3As0O4 

Phase W Cs S —(G—-H298)/T H H-H298 G AH; AGy log K; 
[K] [ J/(K mol) jf kJ / mol ] [ - 

SOL 298.15 176.361 ZOOM 255.977 -710.360 0.000 —786.680 -—710.360 —624.041 109.329 
300.00 176.547 257.069 255.980 -—710.034 0.326 —787.154 —-710.324 — 623.506 108.562 
400.00 185.091 309.086 263.015 -— 691.932 18.428 —815.566 -708.149 —594.883 77.684 
500.00 192.138 351.160 276.567 -—673.063 37.297 -—848.643 -705.652 — 566.850 59.218 
600.00 198.595 386.768 292.040 —653.523 56.837 —885.584 -702.912 — 539.343 46.954 
663.00 202.511 406.790 302.005 — 640.888 69.472 -—910.590  -701.074 —522.261 41.147 

References 

Phase H/S C, 

SOL G1 G1 


] 


468 


Cu3(AsO4)2 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
924.00 


References 
Phase AAS 


SOL G1 


_=—=—— 


Cy 


258.210 
258.845 
283.696 
299.064 
310.699 
320.572 
329.506 
337.893 
339.850 


G1 


S 


J/(K mol) 


298.612 
300.211 
378.444 
443.501 
499.092 
547.744 
591.141 
630.440 
639.358 


TRICOPPER DIARSENATE 


AG; 


~(G-H298)/T H H-H298 G AH; 
[ kJ / mol 
298.612 -1522.558 0.000 -1611.589 -—1522.558 
298.617 -—1522.080 0.478 -1612.143 -—1522.524 
309.115 -1494.827 27.731 -1646.204 -1519.647 
329.671 -1465.643 56.915 -1687.394 -1515.520 
353.387 -1435.135 87.423 -1734.590 -1510.753 
377.748 -1403.561 118.997 -1786.982 -1505.576 
401.758 -1371.051 151.507 -1843.964 -1500.054 
425.017 -1337.678 184.880 -1905.074 -1494.194 
430.469 -1329.545 193.013 -1920.312 -1492.735 


— 1315.976 
— 1314.694 
— 1245.802 
-—1177.800 
—1110.696 
—1044.424 
—978.918 
-—914.125 
— 898.675 


468.476 


log Ky 
a 


230.553 
228.909 
162.685 
123.044 
96.695 
77.936 
63.917 
53.054 
50.803 


143.450 


Phase 


SOL-A 


SOL-B 


SOL-C 


LIQ 


1 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
657.00 


657.00 
700.00 
741.00 


741.00 
759.00 


759.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase 


SOL-A 
SOL-B 
SOL-—C 
LIQ 


H/S 


Pa2 
Pa2 
Pa2 
Pa2 


Cy 


54.744 
54.810 
97.913 
60.308 
FOODS. 
139.275 


73.220 
73.220 
73.220 


58.158 
58.158 


63.329 
62.182 
59.760 
57.869 
56.509 
55.680 
55.383 
55.619 
56.387 


S 


J/(K mol) 


96.102 
96.441 
112.605 
125.722 
136.897 
146.460 
7.005 
153.465 
158.107 
162.274 
2.880 
165.154 
166.550 
6.725 
173.275 
176.576 
183.755 
189.949 
195.396 
200.274 
204.715 
208.825 
212.686 


COPPER MONOBROMIDE 


—(G-H298)/T H H—-H298 G 
| dl kJ / mol 
96.102 -105.604 0.000  -134.257 
96.103 -—105.503 0.101 — 134.435 
98.289 — 99.878 5.726 -144.920 
102.503 -93.994 11.610  -156.855 
107.287 —87.838 17.766 -169.976 
110.238 -81.806 23.798  -178.030 
4.602 
110.238 -77.204 28400 -178.030 
113.037 -74.056 31.548  -184.730 
115.648 -71.054 34550 -191.299 
2.134 
115.648 -—68.920 36.684 -191.299 
116.838 —67.873 37.731 -— 194.284 
5.104 
116.838 -—62.769 42.835 -194.284 
119.816 -60.196 45.408  -201.457 
126.532 -54.103 51.501  -219.483 
he 2o7 -48.226 57.378 -238.175 
138.040 -42.512 63.092  -257.448 
143.026 -36.907 68.697  -277.236 
147.603 -—31.358 74.246  -297.488 
151.831 —25.812 79.792  -318.168 
155.761 -20.217 85.387  -339.245 


AH; AG, 
-105.604 -101.678 
-105.618 -—101.654 
SWIC =Oiasoil 
eilllO252 —9iIkOSi 
— 116.574 — 86.796 
— 113.124 — 84.100 
-— 108.522 — 84.100 
— 107.334 — 82.539 
— 106.211 Oiled 
— 104.077 Olle 
— 103.858 — 80.564 

— 98.754 — 80.564 
-— 98.073 —79.600 
— 96.635 —77.380 
—95.475 -— 75.305 
— 94.552 — 73.335 
— 93.833 —71.439 
— 93.303 — 69.596 
- 106.072 — 67.380 
— 105.659 — 64.630 


CuBr{g] COPPER MONOBROMIDE (GAS) 143.450 
Phase a C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) lanl kJ / mol [ - 
GAS 298.15 36.154 248.300 248.300 122.591 0.000 48.560 122.591 81.139 —14.215 
300.00 36.171 248.524 248.301 122.658 0.067 48.101 122.543 80.882 — 14.083 
400.00 36.806 259.028 249.729 126.311 3.720 22.700 106.462 70.262 -9.175 
500.00 SiOz 267.280 252.443 130.009 7.418 -3.631 NO) az 61.293 —6.403 
600.00 37.336 274.069 255.498 GCL 7515) 11.142 —30.708 104.997 52.472 — 4.568 
700.00 37.483 279.836 258.574 137.475 14.884 —58.411 104.196 43.780 —3.267 
800.00 37.599 284.849 261.552 141.229 18.638 — 86.650 103.352 35.207 —2.299 
900.00 37.697 289.283 264.391 144.994 22.403 -— 115.361 102.462 26.741 -— 1.552 
1000.00 37.784 293.260 267.083 148.768 PRS ATUL — 144.492 101.519 18.378 —0.960 
1100.00 37.864 296.865 269.629 15225511 29.960 -— 174.001 100.510 10.112 —0.480 
1200.00 37.939 300.163 272.038 156.341 33.750 — 203.854 99.415 1.942 -—0.085 
1300.00 38.011 303.202 274.320 160.138 37.547 — 234.025 98.193 -—6.133 0.246 
1400.00 38.080 306.022 276.485 163.943 41.352 — 264.488 83.683 — 13.700 0.511 
1500.00 38.147 308.651 278.542 167.754 45.163 — 295.223 82.312 — 20.608 0.718 
1600.00 38.213 311.115 280.502 UWAltonZ 48.981 — 326.212 80.944 —27.425 0.895 
1700.00 38.278 313.434 282.372 175.397 52.806 — 357.441 79.580 — 34.156 1.049 
1800.00 38.342 315.624 284.159 179.228 56.637 — 388.895 78.220 — 40.807 1.184 
1900.00 38.405 317.698 285.870 183.065 60.474 — 420.562 76.864 — 47 383 1.303 
2000.00 38.467 319.670 287.511 186.909 64.318 — 452.431 ae — 53.887 1.407 
References 
Phase lal OS C, 
GAS Pa2 Pa2 
CuBr2 COPPER DIBROMIDE 223.354 
Phase Ht C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) Ih ak kJ / mol [ - 
SOL 298.15 75.740 128.867 128.867 — 138.490 0.000 -176.912 -138.490 — 121.643 21.311 
300.00 75.776 129.336 128.869 — 138.350 0.140 -177.151 -138.535 — 121.538 21.162 
400.00 77.230 iolnoo4 131.861 — 130.693 ari —191.234 -167.853 — 109.763 14.334 
500.00 78.182 168.695 OMe Oo — 122.920 15.570 -—207.267 -166.335 —95.417 9.968 
600.00 78.936 183.018 143.972 — 115.063 23.427 —224.873 -164.815 —81.376 7.084 
References 
Phase H/S Cy 
SOL Pa2 Pa2 


| 


] 


471 


430.350 TRICOPPER TRIBROMIDE (GAS) Cu3Br3[g] 
Phase W Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J (Kamo) [ kJ / mol = 
GAS 298.15 127.853 451.981 451.981 — 151.461 0.000 —286.219 -151.461 — 188.484 33.022 
300.00 127.917 452.772 451.984 — 151.224 0.237 —287.056 -—151.570 — 188.713 32.858 
400.00 130.167 489.926 457.034 — 138.304 mln —334.275 -197.852 — 191.587 25.019 
500.00 131.227 519.098 466.634 — 125.229 26.232 —384.778 -—198.002 — 190.006 19.850 
600.00 131.818 543.081 477.436 — 112.074 39.387 — 437.923 -198.283 — 188.383 16.400 
700.00 132.187 563.430 488.304 -—98.873 52.588 —493.274 -198.708 -— 186.701 13.932 
800.00 132.439 581.099 498.823 — 85.641 65.820 —550.520 -199.273 — 184.949 12.076 
900.00 132.622 596.709 508.849 —72.387 79.074 —609.425 -199.982 — 183.117 10.628 
1000.00 132.763 610.690 518.346 —59.118 92.343 -—669.807 -200.864 — 181.198 9.465 
1100.00 132.875 623.349 527.326 —45.835 105.626 -731.519 -201.957 — 179.180 8.509 
1200.00 132.969 634.915 535.816 -—32.5438 118.918 -—794.441  -203.320 — 177.052 7.107 
1300.00 133.049 645.561 543.854 -19.242 132.219 —858.471 -205.078 — 174.795 7.023 
References 
Phase H/S Cp 
GAS Pa2 Pa2 
89.564 COPPER CYANIDE CuCN 
Phase If Cs S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) [ kJ / mol ] [ - 
SOL 298.15 61.024 89.998 89.998 94.977 0.000 68.144 94.977 108.308  -18.975 
300.00 62.196 90.379 89.999 95.091 0.114 67.977 95.003 108.390 -18.872 
400.00 66.740 110.629 92.737 102.134 OG 57.882 97.057 112.536  -14.696 
500.00 70.252 124.987 97.796 108.572 13.595 46.079 98.133 116.278  -12.148 
600.00 TWA 138.053 103.443 16,743) 20.766 32.911 99.612 119.768 -10.427 
700.00 1d, 108} 149.521 109.223 123.186 28.209 18.521 101.081 123.012 -9.179 
746.00 76.803 154.374 111.858 126.694 SAAT 11.531 101.761 124.431 -8.713 
16.826 12552 
LIQ 746.00 83.680 171.200 111.858 139.246 44 269 Wil ceeh 114.313 124.431 -8.713 
800.00 83.680 177.048 116.064 143.765 48.788 2.126 115.456 125.123 -—8.170 
900.00 83.680 186.904 123.398 Wey Ss} 57.156 — 16.081 117.427 126.211 -7.325 
1000.00 83.680 195.721 130.197 160.501 65.524 — 35.220 119.221 127.089 —6.638 
1100.00 83.680 203.696 136.522 168.869 73.892 —55.197 120.847 127.796 —6.069 
1200.00 83.680 210.977 142.428 177.237 82.260 —75.936 122.299 128.362 —5.587 
1300.00 83.680 217.675 147.962 185.605 90.628 -97.373 Zoro 52 128.815 —5.176 
1400.00 83.680 223.877 153.166 193.973 98.996 —119.455 111.455 129.586 -4.835 
1500.00 83.680 229.650 158.074 202.341 107.364 — 142.134 112.445 130.846 -—4.556 
References 
Phase mes Cy 
SOL Jat Jat 
LIQ Jat e 


] 


472 


CuCl 


Phase aly 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
685.00 


SOL-B_ 685.00 
696.00 


LIQ 696.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 


References 
Phase Al eS 


SOL-A Pa2 
SOL-B Pa2 
LIQ Pa2 


Cp 


52.528 
52.586 
55.016 
57.978 
65.271 
113.287 


79.496 
79.496 


62.044 
61.894 
58.995 
57.277 
56.293 
55.788 
55.610 
55.661 
55.881 
56.224 
56.661 
STALO 


S 


J/(K mol) 


87.743 
88.068 
103.352 
116.072 
126.942 
137.994 
Tees 
145.109 
146.376 
10.178 
156.554 
156.909 
164.968 
171.808 
177.787 
183.125 
187.970 
192.422 
196.554 
200.420 
204.063 
207.513 


COPPER MONOCHLORIDE 


—(G-H298)/T H H-H298 G 

est kJ. / mol 

87.743  -155.645 0.000 -181.805 
87.744 -155.548 0.097 -181.968 
89.814 -150.230 5.415 -191.571 
93.830 -144.524 11.121  -202.560 
98.454 -138.552 17.093 -214.718 
102.626 -131.418 24.227 225.944 

4.874 
102.626 -126.544 29.101 225.944 
103.307 125.670 29.975  -227.547 
7.084 

103.307 -118.586 37.059  -227.547 
103613" —1Nsiess" 37.07) “Se e28Hi74 
110.794 -112.306 43.339 244.280 
117.202  -106.500 49.145 -261.127 
122.968  -100.826 54.819  -278.613 
128.198  -95.225 60.420 296.663 
132.981 -89.658 65.987 315.222 
137.384  -84.096 71.549 -334.244 
141.465  -78.520 77.125 -353.695 
145.267 -72.915 82.730  -373.546 
148.829 -67.272 88.373 -393.772 
152.181  -61.581 94.064 -414.352 


AH AG; 
-155.645 -138.657 
-155.624 -138.551 
-154.533  -133.023 
=153.175 —-127.798 
-151.640  -122.858 
—148.338 -—118.958 
-149.464 -118.958 
-143.089 -118.568 
-136.005  -118.568 
—135.939 -—118.468 
—134.485 -—116.075 
—133.317  —113.846 
-132:348  —111.737 
—131.529 -109.716 
—130.839 -107.765 
- 130.290 -105.865 
‘-143.023  -103.595 
-142.598 -100.794 
— 142.137 — 98.021 
— 141.632 =U 278 
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98.999 COPPER MONOCHLORIDE (GAS) CuCl{g] 
Phase fli C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] 7 (Kimo) al kJ / mol = [ - 
GAS 298.1 5 35.065 237.192 237.192 Oile2Aa 0.000 20.492 91.211 63.641 — 11.150 
300.00 35.096 237.409 237.192 91.276 0.065 20.053 91.199 63.470  -—11.051 
400.00 36.204 247.679 238.585 94.848 Seis —4.223 90.545 54.325 -—7.094 
500.00 36.744 255.821 241.246 98.499 7.288 —29.412 89.848 45.349 — 4.738 
600.00 37.060 262.551 244.252 102.190 10.979 -— 55.340 89.102 36.519 -3.179 
700.00 Sein 268.280 247.286 105.907 14.696 — 81.889 88.306 27.817 —2.076 
800.00 37.425 273.268 250.229 109.642 18.431 -— 108.972 87.464 19.233 — 1.256 
900.00 37.546 277.683 253.039 113.391 22.180 — 136.524 86.574 10.757 —0.624 
1000.00 37.648 281.644 255.704 nll eal ei 25.940 — 164.493 85.629 2.383 -—0.124 
1100.00 37.736 285.237 258.228 120.920 29.709 — 192.840 84.616 —5.893 0.280 
1200.00 37.815 288.524 260.618 124.698 33.487 — 221.531 83.516 — 14.074 0.613 
1300.00 37.887 291.553 262.883 128.483 Si ecies — 250.536 82.288 —22.157 0.890 
1400.00 37.955 294.364 265.032 132.275 41.064 — 279.834 67.771 — 29.734 1.109 
1500.00 38.020 296.984 267.076 136.074 44.863 — 309.403 66.391 — 36.650 1.276 
1600.00 38.081 299.440 269.023 139.879 48.668 — 339.225 65.014 — 43.475 1.419 
1700.00 38.141 301.751 270.881 143.690 52.479 — 369.286 63.639 -—50.213 1.543 
1800.00 38.200 303.932 272.657 147.507 56.296 — 399.571 62.266 —56.871 1.650 
1900.00 38.257 305.999 274.358 151.330 60.119 — 430.069 60.896 —63.452 1.744 
2000.00 38.313 307.963 275.989 155.158 63.947 — 460.768 59.528 —69.961 1.827 
References 
Phase Aes Cp 
GAS Pa2 Pa2 
134.451 COPPER DICHLORIDE CuCl2 
Phase W G, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) I} kJ / mol ] [ - 
SOL-A 298.15 71.865 108.073 108.073 — 217.986 0.000 —250.208  -217.986 — 173.798 30.449 
300.00 71.982 108.518 108.074 —217.853 0.133 —250.408  -217.961 -— 173.524 30.213 
400.00 76.322 129.898 110.960 —210.411 WSVAS) —262.370 -—216.479 — 158.929 20.754 
500.00 78.639 147.199 116.533 — 202.653 eos —276.2538 -214.854 — 144.727 15.120 
600.00 80.159 161.679 122.884 — 194.709 PRWATLTE —291.716  -213.165 — 130.860 11.392 
675.00 81.041 UleW ce 127.731 — 188.663 29.323 -—304.204 -211.874 — 120.649 9.336 
1.047 0.707 
SOL-B_ 675.00 82.425 172.220 127.731 — 187.956 30.030 -—304.204  -211.167 -— 120.649 9.336 
700.00 82.425 175.218 129.374 — 185.895 32.091 -—308.548 -—210.702 -—117.305 8.753 
800.00 82.425 186.224 135.807 -—177.653 40.333 —326.632 -208.890 — 104.087 6.796 
900.00 82.425 195.932 141.959 — 169.410 48.576 -—345.749 -207.149 —91.092 5.287 
References 
Phase als Cp 
SOL-A Pa2 Pa2 
SOL-B Pa2 Pa2 


] 


] 
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Cu3Cl3{[g] TRICOPPER TRICHLORIDE (GAS) 296.996 

Phase WV Gs S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) ih kJ / mol ] [ - 

GAS 298.15 124.439 429.518 429.518 — 246.438 0.000 —374.499 -246.438 — 245.052 42.932 
300.00 124.541 430.288 429.520 — 246.208 0.230 —375.294 -246.438 — 245.043 42.666 
400.00 128.130 466.681 434.457 — 233.549 12.889 —420.221 -—246.458 —244,578 31.939 
500.00 129.805 495.473 443.882 — 220.643 25.795 —468.379 -—246.595 — 244.095 25.500 
600.00 130.727 519.228 454.518 —207.612 38.826 —519.149 -246.876 — 243.571 21.205 
700.00 131.293 539.425 465.241 — 194.509 51.929 —572.107 -247.311 — 242.987 18.132 
800.00 131.670 556.983 475.635 — 181.360 65.078 —626.946 -—247.896 — 242.332 15.823 
900.00 131.936 572.508 485.553 — 168.179 78.259 —683.436 -—248.630 — 241.594 14.022 
1000.00 132.134 586.419 494.956 — 154.975 91.463 —741.394  -249.541 — 240.765 12.576 
1100.00 132.287 599.020 503.853 —141.753 104.685 —800.676 -—250.666 — 239.835 11.389 
1200.00 132.410 610.536 512.270 —128.518 117.920 —861.162 -252.063 — 238.791 10.394 
1300.00 132.511 621.139 520.242 —115.272 131.166 —922.753 -—253.856 — 237.615 9.548 
1400.00 132.597 630.962 527.804 -102.017 144.421 —985.364 -—295.528 — 235.064 8.770 
1500.00 132.671 640.113 534.990 —88.753 157.685 -1048.923 -297.801 — 230.665 8.032 
1600.00 132.736 648.678 541.831 —75.483 170.955 -1113.367 -300.078 — 226.115 7.382 
1700.00 132.795 656.727 548.355 -—62.206 184.232 -1178.641 -302.359 — 221.423 6.804 
1800.00 132.848 664.318 554.588 —48.924 197.514 -1244.697 -304.646 — 216.596 6.285 
1900.00 132.898 671.503 560.554 —35.686 210.802 -1311.491 -306.938 —211.642 5.818 
2000.00 132.943 678.320 566.274 —22.344 224.094 -1378.985 -309.236 — 206.567 5.395 

References 

Phase ns Cy 

GAS Pa2 Pa2 

CuF COPPER MONOFLUORIDE 82.544 

Phase 1 C, Ss —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) al kJ / mol ] (= 

SOL 298.15 49.909 64.852 64.852 — 280.328 0.000 —299.664 -280.328 — 259.544 45.471 
300.00 50.057 65.161 64.853 — 280.236 0.092 -—299.784 -280.310 — 259.415 45.168 
400.00 55.410 80.397 66.894 —274.927 5.401 -—307.086 -279.101 — 252.623 32.989 
500.00 58.107 93.079 70.900 — 269.238 11.090 -—315.778 -277.656 — 246.167 25.717 
600.00 59.760 103.830 TSS — 263.339 16.989 -—325.637 -276.113 — 240.013 20.895 
700.00 60.919 HaSeloo 80.240 — 257.302 23.026 — 336.496 -274.526 — 234.122 17.470 
800.00 61.816 121.329 84.874 — 251.164 29.164 —348.227 -272.916 — 228.459 14.917 
900.00 62.559 128.654 89.338 — 244.944 35.384 —360.733  -271.295 — 223.000 12.943 
1000.00 63.208 135.279 93.606 — 238.655 41.673 —373.934 -269.681 -—217.720 Walsis 
1100.00 63.794 141.331 97.674 — 232.305 48.023 —387.769 -—268.089 —212.601 10.096 
1200.00 64.338 146.906 101.547 — 225.898 54.430 -—402.185 -266.541 — 207.626 9.038 
1300.00 64.853 152.076 105.238 — 219.438 60.890 —417.137 -265.082 — 202.776 8.148 
1400.00 65.346 156.900 108.758 — 212.928 67.400 —432.589 -276.871 — 197.628 7.374 
1500.00 65.823 161.425 112.119 — 206.370 73.958 —448.507 -275.486 —192.016 6.687 

References 

Phase H/S Cy 

SOL Jat K2 


ee 


82.544 


Phase ly 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al tS 


GAS Jal 


(—_———— 


Jal 


COPPER MONOFLUORIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


226.464 
226.670 
236.501 
244 387 
250.961 
256.591 
261.512 
265.882 
269.810 
273.379 
276.648 
279.664 
282.463 
285.076 
287.525 
289.830 
292.008 
294.071 
296.032 


H H-H298 G 

| I kJ / mol 
226.464 — 12.552 0.000 -80.072 
226.464 — 12.490 0.062 — 80.491 
227.795 —9.069 3.483 -103.670 
230.351 — 5.534 7.018  -127.727 
233.259 HO 2/0020 me O2.D04 
236.195 1.726 14278  -177.888 
239.058 5.411 17.963 -203.799 
241.800 O21 216738" =230:172 
244.408 12.850 25.402 -256.960 
246.882 16.594 29.146 -284.122 
249.228 20.351 32.903 -311.626 
251.455 24.119 36.671 — 339.444 
POS STA 27.897 40.449 -367.552 
255.585 31.684 44.236  -395.930 
257.506 35.479 48.031  -424.561 
259.340 39.281 51.833  -453.430 
261.095 43.091 55.643  -482.523 
262.777 46.907 59.459 -511.828 
264.391 50.730 63.282  -541.334 


AH, AG, 
= 121582 — 39.953 
— 12.564 — 40.123 
— 13.243 — 49.207 
— 13.952 58}3 1)! 7/ 
— 14.701 — 66.880 
— 15.498 = PIG: 
— 16.340 — 84.031 
= 2310, — 92.439 
=O. 102. — 1001746 
—1OOe—108:954 
= 202925 I inO6 7 
Ol 4 eO06S 
—36.046 -132.591 
=37.432  -139:439 
—38.817  -—146.194 
-40.199 -152.863 
— 41.581 — 159.450 
-—42.960 -165.961 
—44.338 —-172.399 
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CuF2 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1109.00 


LIQ 1109.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1943.80 


References 


Phase AS 


SOL Jat 
LIQ Jal 


Cp 


65.557 
65.683 
72,384 
77.738 
81.923 
84.787 
87.050 
88.863 
90.348 
JilES OS 
91.697 


100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 


Cy 


Jat 
Jat 


S 


J /(K mol) 


77.446 

77.852 

97.686 
114.440 
128.997 
141.849 
153.324 
163.686 
173.128 
181.799 
182.546 

49.801 
232.347 
240.266 
248.303 
255.745 
262.673 
269.154 
275.241 
280.981 
286.410 
288.699 


Remarks 


Jal 


COPPER DIFLUORIDE 


BPT= 1943.8, L= 81.132 kJ 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 

77.446 -—538.899 0.000 -—561.989 
77.447  —538.778 0.121 —562.133 
80.106 —531.867 7.032 -570.941 
85.340 -524.349 14550 -581.569 
91.429 -516.358 22541 -593.756 
97.732  -508.017 30.882 -607.312 
103.977 -499.421 39.478 -622.080 
110.045 -490.622 48.277 -637.939 
115.888  -481.659 57.240 -654.787 
121.491 -472.560 66.339 -672.539 
121.984 -471.736 67.163 -674.179 

55.229 

121.984 -416.507 122392 -674.179 
130.657. -407.369 131.530 -695.687 
139.402 -397.327 141.572 —-720.121 
147.449 -387.285 151.614 —-—745.328 
154.9038 -377.244 161.655 —-771.253 
161.843 -367.202 171.697 -797.848 
168.336  -357.161 181.738 -—825.071 
174.436 -347.119 191.780 -852.885 
180.188 -337.077 201.822 -881.257 
182.608  -332.679 206.220 -893.852 


AH; AG; 
-538.899  -491.638 
-538.881  -491.345 
-537.677. -475.670 
-536.084  -460.345 
~534.186  -445.371 
-532.069  -430.733 
-529.804  -416.410 
-527.429 -402.377 
-524.981  -388.613 
-522.494  -375.097 
-522.269  -373.892 
-467.040  -373.892 
-464.026  -366.370 
-460.857 —358.361 
-470.997 -350.184 
-468.017  -341.658 
~465.049  -333.331 
-462.094 -325.189 
-~459.149  -317.221 
~456.215  -309.416 
-454.933  -306.047 


101.543 


log K; 


] 


101.543 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nis 


GAS Jal 


|_—— 


Jal 


S  -(G-H298)/T 


J/(K mol) 


267.090 
267.388 
281.677 
293.356 
303.204 
311.694 
319.143 
325.770 
331.736 
337.159 
342.130 
346.718 
350.981 
354.961 
358.697 
362.219 
365.551 
368.715 
371.729 


COPPER DIFLUORIDE (GAS) 


H H-H298 G 
er kJ / mol 
267.090  -266.939 0.000 -346.572 
267.091  -266.850 0.089  -347.066 
269.018  -261.875 5.064 -374.546 
272.753 -256.638 10.301  -403.316 
277.029 -251.234 15.705  -433.157 
281.389 -245.725 21.214 -463.911 
285.652 240.146 26.793 -495.461 
289.748  -234.519 32.420 527.713 
293.654 -228.857 38.082  —560.593 
297.366 -223.167 43.772 594.042 
300.892 217.454 49.485  -628.010 
304.2438 -211.721 55.218  -662.455 
307.431  -205.970 60.969  -697.342 
310.469  -200.200 66.739  -732.642 
313.367 -194.411 72.528  -768.327 
316.138  -188.602 78.337 -804.374 
318.792 -182.773 84.166 -840.764 
321.337 -176.921 90.018 877.479 
323.781 -171.045 95.894 -914.502 


AH; AG, 
a 
-266.939 -276.221 
-266.953  -276.278 
-267.685 279.274 
-268.373 -282.092 
~269.062  -284.771 
-269.777 - 287.333 
-270.530  -289.790 
~271.326 -292.151 
-272.178  -294.419 
-273.100  -296.599 
-274.111  -298.692 
-275.251  -300.695 
-289.681  -302.198 
-290.973  -303.047 
-292.258  -303.810 
~293.536  -304.493 
~294.803  -305.101 
-296.058  -305.639 
-297.299  -306.111 
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CuFeS2 


Phase 1 


lt 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
830.00 


SOL-B 830.00 
900.00 
930.00 


SOL-C 930.00 
1000.00 
1100.00 
1200.00 


References 
Phase nl eS 


SOL-A K2 
SOL-B K2 
SOL-C K2 


Cp 


96.646 

96.822 
104.903 
111.520 
117.561 
123.330 
128.953 
130.622 


89.357 
218.505 
273.855 


172.464 
172.464 
172.464 
172.464 


S 


J/(K mol) 


124.976 
125.574 
154.591 
178.726 
ISLS 
218.156 
234.993 
239.771 
12.148 
ZAI 
264.312 
272.379 
0.000 
272.379 
284.895 
301.333 
316.339 


COPPER IRON DISULFIDE 


—(G-H298)/T 


H H-H298 


G 
kJ / mol 


124.976 
124.978 
128.880 
136.501 
145.315 
154.419 
163.454 
166.126 


166.126 
173.220 
176.284 


176.284 
183.454 
193.435 
203.061 


[ 


= NO S2 0.000 
— 190.193 0.179 
-— 180.087 10.285 
169259 nes 21s 11S 
=157.802 32.570 
-145.756 44.616 
= (331141 9) 57-281 
2 O.24)/eee Olli ZO 
10.083 
—119.164 71.208 
-—108.389 81.983 
-101.003 89.369 
0.000 
-101.003 89.369 
—88.931 101.441 
—sOCOmmalIOLOCM 
—54.438 135.934 


— 227.634 
— 227.865 
— 241.924 
— 258.622 
=2/7.501 
— 298.465 
SOA oo 
— 328.257 


— 328.257 
— 346.270 
— 354.316 


— 354.316 
— 373.826 
— 403.151 
— 434.045 


AH; AG; 
-190.372 -190.497 
-190.369 -190.498 
-194.545  -190.398 
-196.935  -189.123 
-198.337 -—187.407 
-198.914 -185.534 
-199.360 -183.593 
—199.544 -—182.999 
— 189.461 O29 
-—293.829 -—180.138 
=289.722 -—1/6.412 
—289.722 -176.412 
-—285.652 -168.037 
-280.545  -—156.509 
=275.119 9 — 145.493 


183.525 


log K; 
[ = 


] 


501.841 


Phase AB 
[K] 


SOL-A 298.15 
300.00 
400.00 
485.00 


SOL-B 485.00 
500.00 
540.00 


SOL-C 540.00 
600.00 

700.00 

800.00 

900.00 

1000.00 

1100.00 

1200.00 


References 


Phase nl PS 


SOL-A K2 
SOL-B K2 
SOL-C K2 


Cp 


245.603 
245.952 
263.375 
276.980 


357.669 
373.171 
414.509 


341.953 
332.001 
324.522 
323.790 
326.983 
332.611 
339.832 
348.136 


PENTACOPPER IRON 


S  -(G-H298)/T 


J/(K mol) 


362.334 
363.855 
437.054 
489.081 
12.336 
501.417 
512.546 
542.836 
0.000 
542.836 
578.302 
628.805 
672.035 
710.327 
745.052 
777.082 
807.001 


TETRASULFIDE 


H H—-H298 G 
[ kJ / mol 
362.334 -380.326 0.000  -488.356 
362.339 -379.871 0.455 -489.028 
372.202 -354.385 25.941 — 529.207 
388.235  -331.416 48910 -568.620 
5.983 
388.235  -325.433 54893  -568.620 
391.797 -319.951 60.375 -576.224 
401.858  -304198 76.128  -597.329 
0.000 
401.858 -304198 76.128 -—597.329 
417.769 -284.006 96.320 -630.987 
444.416  -251.254 129.072 -691.417 
470.227  -218.880 161.446 -756.508 
494816 -186.366 193.960 -825.660 
518.129 -153.403 226.923 -898.455 
540.232 -119.791 260.535  -974.581 
561.229 -85.400 294.926 -1053.801 
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Cu5FeS4 
AH, AG, log K; 
[ = 

~380.326  -392.553 68.774 
~380.312  -392.629 68.363 
— 388.242 — 396.509 51.779 
— 391.795 — 397.985 42.863 
~385.812  -397.985 42.863 
~385.080  -398.372 41.618 
~381.708  -399.553 38.649 
-381.708  -399.553 38.649 
— 379.624 — 401.650 34.967 
—376.812 — 405.557 30.263 
— 375.120 — 409.794 26.757 
—585.342 — 409.577 PV TATA 
-578.667 -390.413 20.393 
—572.500 — 371.869 17.659 
— 565.609 — 353.951 15.407 


480 


Cul COPPER MONOIODIDE 190.450 
Phase a Cy S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K ] S$ HK io) al kJ / mol ] [ - 
SOL-A 298.15 54.056 96.596 96.596 —67.781 0.000 —96.581 —67.781 — 69.379 12.155 
300.00 54.140 96.931 96.597 —67.681 0.100 —96.760 -67.777 —69.389 12.082 
400.00 By Wests) 113.023 98.770 — 62.080 5.701 -107.289 -75.488 -—69.692 9.101 
500.00 60.570 126.027 102.958 — 56.246 iN iletaxets) -119.260 -96.314 — 66.250 6.921 
600.00 76.984 138.232 107.810 — 49.528 18.253 —132.467 -94.090 —60.421 5.260 
642.00 128.815 145.174 110.010 — 45.206 2a S -—138.408 -91.674 — 58.134 4.730 
4.822 3.096 
SOL-B 642.00 138.490 149.997 110.010 — 42.110 25.671 —138.408  -88.578 — 58.134 4.730 
680.00 138.490 157.960 112.470 — 36.847 30.934 —144.260 -85.049 — 56.434 4.335 
3.894 2.648 
SOL-C_ 680.00 68.618 161.855 112.470 — 34.199 33.582 -—144.260 -82.401 — 56.434 4.335 
700.00 68.618 163.844 113.909 — 32.827 34.954 -147.517 -81.945 —55.677 4.155 
800.00 68.618 173.006 120.736 — 25.965 41.816 -164.370 -—79.694 — 52.079 3.400 
868.00 68.618 178.604 125.053 —21.299 46.482 -—176.327 -78.195 —49.794 2.996 
9.139 7.933 
LIQ 868.00 66.538 187.743 125.053 — 13.366 54.415 -176.327  -70.262 -—49.794 2.996 
900.00 65.748 190.138 127.325 — 11.250 56.531 —182.374 -69.644 —49.051 2.847 
1000.00 63.450 196.944 133.955 -—4.792 62.989 -—201.736 -67.915 — 46.858 2.448 
1100.00 61.426 202.894 139.957 1.450 69.231 —221.734  -66.476 —44.824 2.129 
1200.00 59.676 208.162 145.426 7.502 75.283 —242.292 -65.319 — 42.909 1.868 
1300.00 58.199 212.879 150.436 13.394 STAs) —263.348  -64.458 —41.078 1.651 
1400.00 56.991 217.146 155.051 19.151 86.932 —284.853 -77.026 — 38.896 1.451 
1500.00 56.057 221.044 159.323 24.801 92.582 -—306.765 -76.571 —36.189 1.260 
1600.00 55.401 224.640 163.294 30.372 98.153 —329.052 -76.198 —33.510 1.094 
References 


Phase int fs Cp 


SOL-A K2 Pa2 
SOL-B Pa2 Pa2 
SOL-C Pa2 Pa2 


LIQ Pa2 Pa2 


190.450 COPPER MONOIODIDE (GAS) Cullg] 
Phase aT} C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] (KO) hel kJ / mol : [ - 
GAS 298.1 5 36.425 255.702 255.702 — 142.256 0.000 —218.493 -142.256 — 191.292 33.514 
300.00 36.440 255.927 255.702 — 142.189 0.067 —218.967 -142.284 — 191.596 33.360 
400.00 36.978 266.494 257.139 — 138.514 3.742 —245.112 -151.922 —207.515 27.099 
500.00 37.254 274.778 259.868 — 134.801 7.455 —272.190 -174.868 —219.181 22.898 
600.00 37.427 281.586 262.937 — 131.067 11.189 -—300.018 -175.629 — 227.972 19.847 
700.00 37.551 287.366 266.025 — 127.317 14.939 -—328.473 -176.435 — 236.633 17.658 
800.00 37.650 292.386 269.013 — 123.557 18.699 —357.466 -177.286 — 245.175 16.008 
900.00 Sines 296.826 271.861 — 119.788 22.468 —386.931  -178.183 — 253.608 14.719 
1000.00 37.807 300.805 274.560 —116.011 26.245 —416.816 -179.134 — 261.938 13.682 
1100.00 37.874 304.412 PATNA) — 112.227 30.029 —447.080 -180.153 —270.170 12.829 
1200.00 37.938 307.710 279.527 — 108.436 33.820 —477.688 -181.258 — 278.305 12st 
1300.00 37.998 310.749 281.813 -— 104.639 37.617 —508.613  -182.492 — 286.344 11.505 
1400.00 38.057 313.567 283.982 — 100.837 41.419 —539.831 -197.014 — 293.874 10.965 
1500.00 38.113 316.195 286.043 -—97.028 45.228 —571.320 -198.400 — 300.744 10.473 
1600.00 38.169 318.656 288.005 -—93.214 49.042 —603.064 -199.784 —307.522 10.040 
1700.00 38.224 320.972 289.877 — 89.394 52.862 —635.047 -201.164 —314.214 9.655 
1800.00 38.278 323.158 291.666 — 85.569 56.687 —667.254 -202.543 — 320.824 9.310 
1900.00 38.331 325.229 293.378 —81.739 60.517 —699.675 -203.919 — 327.357 9.000 
2000.00 38.384 327.197 295.020 -—77.903 64.353 —732.297 -205.292 — 333.819 8.718 
References 
Phase im LS ce 
GAS Pa2 Pa2 
571.351 TRICOPPER TRIIODIDE (GAS) Cu3i3[g] 
Phase if C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Hl kJ / mol ] [ - 
GAS 298.15 129.104 464.533 464.533 — 16.736 0.000 -— 155.237 — 16.736 -—73.631 12.900 
300.00 129.154 465.332 464.536 — 16.497 0.239 — 156.097 — 16.784 —73.984 12.882 
400.00 130.894 502.762 469.627 -3.482 13.254 —204.587 -48.706 —91.795 11.987 
500.00 131.696 532.066 479.291 9.652 26.388 —256.381 -110.549 —97.352 10.170 
600.00 ISe27 556.119 490.151 22.845 39.581 -—310.826 -110.841 — 94.688 8.243 
700.00 132.384 576.507 501.068 36.071 52.807 —367.484 -111.282 —91.963 6.862 
800.00 132.548 594.196 511.628 49.319 66.055 -—426.038 -111.869 — 89.165 5.822 
900.00 132.657 609.815 521.687 62.579 79.315 —486.254 -112.605 — 86.284 5.008 
1000.00 C7838} 623.796 5Sir2q 75.849 92.585 -—547.947 -113.521 -—83.312 4.352 
1100.00 eZon 636.449 540.212 89.125 105.861 —610.969 -114.652 —80.239 3.810 
1200.00 132.826 648.005 548.720 102.406 119.142 -—675.200 -116.059 —77.051 3.354 
1300.00 132.855 658.638 556.772 115.690 132.426 —740.539 -117.867 —73.730 2.963 
References 
Phase Hees C, 
GAS K2 K2 


482 


CuMg2 1—COPPER 2—MAGNESIUM 112.156 

Phase T C, S —(G-H298)/T H H-H298 G AH, AG} log Ky 
[K] | = IS ive) al kJ / mol is 

SOL 298.15 74.307 92.257 92.257 — 28.619 0.000 -—56.125 -28.619 —26./52 4.687 
300.00 74.354 92.717 92.259 — 28.481 0.138 -56.297 -28.619 — 26.741 4.656 
400.00 76.864 114.451 95.205 -20.921 7.698 —66.701 — 28.653 — 26.111 3.410 
500.00 191375 131.873 100.852 -13.109 15.510 -79.045 -28.741 — 25.467 2.660 
600.00 81.885 146.566 107.277 -5.046 23.573 -92.985 -—28.871 — 24.800 2.159 
700.00 84.395 159.377 113.824 3.268 31.887 -108.296 -29.040 —24.109 1.799 
800.00 86.906 170.811 120.245 11.833 40.452 -124.815  -29.245 — 23.391 15277 
841.00 87.935 175.180 122.817 15.418 44.037 -131.908 -29.338 — 23.089 1.434 

References 

Phase mS) Cy Remarks 

SOL Tk1/Ku1 Tk1,e Tk1 MPT= 841. 

Cu2Mg 2—COPPER 1—MAGNESIUM 151.397 

Phase Af C3 S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] S/N in) I} i kJ / mol ] [ - 

SOL 298.15 TS RY 102.926 102.926 — 33.514 0.000 -64.202 -33.514 — 34.683 6.076 
300.00 73.974 103.384 102.928 —33.377 0.137 -64.392 -33.514 — 34.690 6.040 
400.00 76.256 124.977 105.857 — 25.866 7.648 =75.857 =33.539 — 35.080 4.581 
500.00 78.538 142.239 111.463 —18.126 15.388 —89.245 —33.593 — 35.460 3.704 
600.00 80.820 156.759 117.833 —10.158 23.356 -104.214 —-33.651 — 35.828 3.119 
700.00 83.102 169.389 124.315 So2  — Chlusiey2 =120.534  =33.708 — 36.186 2.700 
800.00 85.384 180.635 130.665 6.462 39.976 -138.046 -33.756 — 36.536 2.386 
900.00 87.666 190.823 136.791 15.115 48.629 —156.626 -33.795 — 36.882 2.141 
1000.00 89.948 200.178 142.669 23.995 57.509 —176.183 -—42.789 — 36.464 1.905 
1092.00 92.047 208.185 147.855 32.367 65.881 — 194.971 — 42.760 — 35.883 1.716 

References 

Phase H/S C, Remarks 


SOL Tk1 e Tk1 MPT= 1092. 


483 


223.484 COPPER MOLYBDATE CuMo04 

Phase li C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (Kami Jeet kJ / mol [ - ] 

SOL 298.15 117.281 131.796 131.796 -—911.694 0.000 —950.989 -911.694 —810.247 141.952 
300.00 Wilzesves) 132.522 131.798 —911.477 0.217 —951.233 -911.675 — 809.617 140.967 
400.00 129.631 168.144 136.573 — 899.066 12.628 -—966.323 -910.153 —775,.804 101.310 
500.00 137.863 197.996 145.953 —885.673 26.021 —984.671 -907.990 —742.457 77.564 
600.00 144.590 223.741 156.820 —871.542 40.152 -1005.786 -905.415 —709.587 61.775 
700.00 150.606 246.488 168.036 —856.778 54.916 -1029.319 -902.507 -—677.174 50.531 
800.00 156.244 266.969 179.143 — 841.433 70.261 -1055.009 -899.281 — 645.200 42.127 
900.00 161.661 285.687 189.956 — 825.536 86.158 -1082.654 -895.738 — 613.649 35.615 
1000.00 166.942 302.994 200.405 —809.105 102.589 -1112.099 -891.879 — 582.510 30.427 
1100.00 17ZABS 319.149 210.473 -—792.151 119.548 -1143.215 -887.712 — 551.772 26.201 
1123.00 WSs OMG 822.723 212.736 —788.178 123.516 -1150.596 -886.711 — 544.759 25.339 

References 

Phase H/S Gs Remarks 

SOL Tk1 e Tk1 DPT= 1123. (LIQ + Cu3Mo209) 

79.545 COPPER MONOXIDE CuO 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 

[ K ] [ J/(K mol) | 4 kJ / mol ] [ - ] 

SOL 298.15 42.244 42.593 42.593 — 156.063 0.000 —168.762  -156.063 — 128.292 22.476 
300.00 42.363 42.855 42.594 — 155.985 0.078 —168.841 -156.057 — 128.120 22.308 
400.00 46.808 55.727 44.319 — 151.500 4.563 -—173.791 -155.551 — 118.875 15.523 
500.00 49.264 66.457 47.704 — 146.687 9.376 -179.915 -154.829 — 109.786 11.469 
600.00 50.937 75.595 51.610 — 141.672 14.391 —187.029 -154.014 — 100.853 8.780 
700.00 52.241 83.548 55.617 — 136.511 19.552 —194.995 -153.155 —92.061 6.870 
800.00 53.348 90.598 59.557 — 131.231 24.832 —203.709  -—152.268 — 83.393 5.445 
900.00 54.340 96.939 63.364 — 125.845 30.218 —213.091 -151.361 —74.838 4.343 
1000.00 55.260 102.713 67.014 — 120.365 35.698 —223.077 -150.446 — 66.385 3.468 
1100.00 56.135 108.021 70.504 —114.795 41.268 — 233.618 -149.536 —58.023 TNS) 
1200.00 56.978 112.941 73.838 — 109.139 46.924 —244.669 -148.650 — 49.743 2.165 
1300.00 57.798 172585, 77.025 — 103.400 52.663 -—256.195 -147.829 — 41.535 1.669 
1397.00 58.578 121.722 79.984 —97.756 58.307 —267.801 -160.257 — 33.252 1.243 

References 

Phase ANS Cy Remarks 

SOL Jal Jat Jat NDPT= 1397. (Cu20 + O2) 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nf LS 


GAS Jal 


Jat 


J/(K mol) 


234.623 
234.843 
245.219 
253.392 
260.133 
265.870 
270.864 
275.286 
279.254 
282.853 
286.146 
289.183 
292.000 
294.628 
297.090 
299.408 
301.596 
303.670 


COPPER MONOXIDE (GAS) 


S  -(G-H298)/T H H-H298 G 

ral kJ / mol 
234.623 306.269 0.000 236.316 
234.623 306.335 0.066 235.882 
236.033 309.943 3.674 211.856 
238.716 313.607 7.338 186.911 
241.740 317.305 11.036 161.225 
244.788 321.027 14.758 «134.917 
247.742 324.767 18.498 108.075 
250.562 328.521 22.252 80.764 
253.236 332.287 «26.018 53.033 
255.767 336.063 29.794 24.925 
258.164 339.849 33.580 = 5.527, 
260.434 343.642 37.373 -32.296 
262.590 347.444 41.175  -61.357 
264.689 351.252 44.983  -90.689 
266.591 355.068 48.799 -120.277 
268.454 358.890 52.621 -150.103 
270.2385 362.719 56.450 -180.154 
271.941 366.555 60.286  -210.418 
273.577 370.397 «64.128 += - 240.884 


305.641 


AH AG; 
306.269 276.786 
306.263 276.603 
305.892 266.771 
305.464 257.039 
304.963 247.400 
304.383 237.851 
303.729 228.391 
303.005 219.016 
302.206 209.726 
301.322 200.520 
300.338 191.399 
299.213 182.365 
284.789 173.831 
283.493 165.950 
282.191 158.156 
280.883 150.444 
279.570 142.809 
278.251 135.247 
276.927 WATE 03S 


143.091 


Phase a0 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1516.70 


LIQ 1516.70 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Al SS 


SOL Jat 
LIQ Jal 


Cp 


| ———} 


62.544 
62.666 
67.668 
70.939 
73.475 
75.650 
77.626 
79.484 
81.267 
83.414 
86.123 
89.197 
92.516 
96.004 
96.600 


99.914 
99.914 
99.914 
99.914 
99.914 
99.914 


S —(G-H298)/T H H-H298 G 

J/(K mol) ea kJ / mol 

92.341 92.341. -170,707 0.000 -—198.238 

92.728 92.342 —170.591 0.116 -198.410 
111.505 94.868  -164.052 6.655  -—208.654 
126.976 99.788  =-157413 13.594 ~—220.601 
140.141 105.443 -149.888 20.819 -233.973 
151.634 111.238 -142.430 28.277 -248.574 
161.866 116.939 -134.765 35.942  -264.258 
171.117 = 122.453 = -126.909 43.798  -280.914 
WOS85> S127. 748 — S=116:871 © 2 51.8360 =208;455 
187.425 132.821 -110643 60.064  -316.810 
194.796 137.681 -102.169 68538 -335.925 
201.809 142.347 -93.406> - 77.301 +=355.758 
208.540 146.836 —84.322 86.385 ~-376.277 
215.041 151.167 -74.897 95.810 -397.458 
ENO NOs) P 1o1eer6 =13:289' 97.418 »=—401.058 

42.703 64.768 
258;810) §e 151-876 -8.521 162.186  -401.058 
264.152 157.584 -—0.198 170.509 -422.841 
270.209 164.033 9.793 180.500 -449.563 
275.920 — 170.092 19.785 190.492 —-476.872 
281.322 175.805 29.776 200.483 -504.736 
286.447 181.210 39.768 210.475 -533.127 


DICOPPER OXIDE 


AH, AG; 
-—170.707 -147.880 
=170.709 -=147.739 
— 170.641 — 140.084 
=170.356 —-132.475 
—169.950 —124:935 
—169.468  -117.470 
= 1168:9225 9 —110:078 
—168.319 —-102.758 
— 167.681 =—9o100 
— 167.018 — 88.322 
— 166.310 —81.198 
ealOO Oe —74.135 
= 9iletion — 66.313 
— 190.116 — 57.430 
— 189.910 — 55.954 
— 125.142 —55.954 
— 123.819 = 2190 
— 122.243 — 47.761 
— 120.678 — 43.425 
SWI) WAS — 39.176 
— 117.584 — 35.008 


486 


CuFeO2 


Phase iT 
[K] 


SOL-A 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1091.00 


SOL-B 1091.00 
1100.00 
1200.00 
1300.00 
1400.00 
1470.00 


LIQ 1470.00 
1500.00 
1600.00 


References 


Phase mn dS 


SOL-A K2 
SOL-B K2 
LIQ K2 


79.996 
80.258 
89.757 
94.558 
97.510 
99.589 
101.203 
102.546 
103.721 
104.694 


107.937 
108.073 
109.579 
111.085 
WAS 
113.646 


126.708 
126.708 
126.708 


S —(G-H298)/T 


J/(K mol) 


88.868 
89.364 
113.934 
134.529 
152.048 
167.243 
180.651 
192.650 
203.517 
212.592 
0.346 
212.938 
213.825 
223.293 
232.124 
240.411 
245.930 
43.776 
289.706 
292.266 
300.443 


DIOXIDE 


H-H298 G 
kJ / mol 


COPPER IRON 
H 
[ 
88.868  —512.958 
88.870 -—512.810 
92.155 -—504.247 
98.629 -—495.008 
106.109 —485.395 
113.781 — 475.535 
121.318  —465.492 
128.589 -—455.303 
135.547 -—444.989 
141.600 -435.505 
0.377 
141.600 -—435.128 
142.187 -434.156 
148.556 -423.273 
154.649 -—412.240 
160.482 —401.056 
164.420 -393.138 
64.350 
164.420 -328.788 
166.951 — 324.987 
1/5042 Sil 223i16 


0.000 -—539.454 

0.148 —539.619 

8.711 —549.820 
VIREO ~ S8e2Z 202 
27.563 —576.624 
37.423 —592.605 
47.466  —610.013 
SOCOM 020.005 
67.969 -—648.505 
77.453  -667.443 


77.830 -—667.443 
78.802 —669.364 
S91CG Omen OUEZZO 
100.718 -—714.001 
117.902 =737,632 
119.820 —-754.655 


184.170 —754.655 
187.971 — 763.385 
200.642  -—793.025 


AH; AG; 
~512.958  -460.268 
-512.956  -459.941 
~512.483  -442.326 
£511,747 ——424.876 
-~510.971  -407.576 
-510.369 -390.394 
-510.005 373.283 
-510.029 -356.196 
~510.787  -339.072 
2512264 ie 32a ont 
=Biieer7 “9-323 
-511.919  -321.816 
-512.709  -304.518 
-511.829 287.205 
-524.204 -269.549 
-523.650  -256.830 
-459.300  -256.830 
-458.671  -252.704 
-456.646  -239.039 


151.392 


log K; 


487 


239,238 COPPER DIIRON TETRAOXIDE CuFe204 
Phase i Cr S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] Sl Kamol) Walt kJ / mol ] [ - 
SOL-A 298.15 148.378 146.758 146.758 — 967.968 0.000 -1011.724 -967.968 — 863.240 151.236 
300.00 148.920 147.678 146.761 — 967.693 0.275 -1011.996 -967.939 — 862.590 150.190 
400.00 172.088 193.927 152.910 —951.561 16.407 -1029.132 -965.495 — 827.797 108.099 
500.00 189.138 234.224 165.229 — 933.471 34.497 -1050.583 -961.788 —793.782 82.926 
600.00 203.779 270.026 179.766 —913.812 54.156 -1075.827 -957.245 —760.595 66.216 
675.00 213.979 294.621 191.177 —898.143 69.825 -1097.012 -953.388 —736.242 56.974 
1.116 0.753 
SOL-B_ 675.00 227.191 295.737 191.177 -—897.390 70.578 -1097.012 -952.635 —736.242 56.974 
700.00 227.191 303.999 195.059 -—891.710 76.258 -1104.510 -950.985 —728.257 54.343 
795.00 227.191 332.912 209.842 -—870.127 97.841  -1134.792 -945.180 —698.416 45.889 
0.000 0.000 
SOL-C 795.00 198.619 332.912 209.842 —870.127 97.841 -1134.792 -945.180 —698.416 45.889 
800.00 198.824 334.158 210.615 — 869.133 98.835 -1136.460 -945.040 —696.865 45.501 
900.00 202.924 Sy/ehle 225.677 —849.046 118.922 -1171.077 -942.603 — 665.997 38.653 
1000.00 207.024 379.405 239.986 —828.548 139.420 -1207.954 -941.416 — 635.343 33.187 
1100.00 PAA SWS) 399.329 253.577 —807.641 160.327 -1246.903 -941.531 —604.701 28.715 
1200.00 215.225 417.875 266.505 —786.324 181.644  -1287.774 -940.565 —574.159 24.992 
1300.00 219.325 435.264 278.824 —764.596 203.372 -1330.439 -936.016 —543.809 21.851 
1358.00 221.703 444.889 285.712 —751.806 216.162 -1355.965 -933.383 — 526.369 20.246 
9.613 13.054 
LIQ 1358.00 225.936 454.502 285.712 —738.752 229.216 -1355.965 -920.329 —526.369 20.246 
1400.00 225.936 461.383 290.880 —729.263 238.705 -1375.200 -931.383 —513.810 19.170 
1500.00 225.936 476.971 302.772 —706.669 261.299 -1422.126 -926.577 — 484.152 16.860 
References 
Phase H/S GC 
SOL-A K2 K2 
SOL-B K2 K2 
SOL-C K2 K2 
LIQ K2 K2 
97.561 COPPER HYDROXIDE Cu(OH)2 
Phase i Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ql kJ / mol ] [ - 
SOL 298.15 87.850 87.027 87.027 — 443.086 0.000 —469.033 -443.086 —359.018 62.899 
300.00 87.967 87.571 87.029 —442.923 0.163 -—469.195 -443.076 — 358.497 62.420 
400.00 92.917 113.610 90.546 — 433.860 9.226 —479.304  -442.383 — 330.400 43.146 
500.00 96.458 134.739 97.337 — 424.385 18.701 —491.754 -441.452 — 302.508 31.603 
600.00 99.444 152.595 105.096 —414.587 28.499 —506.144 -440.362 —274.819 23.925 
700.00 102.168 168.131 113.015 —404.505 38.581 —522.196 -439.146 — 247.323 18.455 
References 
Phase a) CG, 
SOL K2 K2 
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Cu20S04 DICOPPER OXIDE SULFATE 239.155 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] tH (ital) lanl kJ / mol [ - 
SOL 298.15 140.210 157.318 157.318 — 927.593 0.000 -974.497 -927.593 —792.253 138.799 
300.00 140.837 158.188 157.321 — 927.333 0.260 -974.789 -927.602 -791.413 137.797 
400.00 164.456 202.332 163.180 -—911.932 15.661 -—992.865 -929.196 —745.971 97.414 
500.00 177.825 240.575 174.927 — 894.769 32.824  -1015.056 -928.706 —700.225 TOoaoe 
600.00 187.160 273.861 188.703 —876.498 51.095 -1040.815 -927.149 — 654.657 56.993 
700.00 194.590 303.287 203.010 -— 857.399 70.194 -1069.700 -924.846 — 609.417 45.475 
800.00 201.005 329.698 PVT PES) — 837.613 89.980  -1101.372  -922.212 — 564.533 36.860 
900.00 206.829 353.714 231.075 -—817.218 110.375 -1135.560 -972.088 -—518.842 SOMO 
1000.00 212.287 375.790 244.457 -—796.260 131.333  -1172.050 -967.289 — 468.736 24.484 
1100.00 PVT 0}5) 396.270 257.338 -774.768 152.825 -1210.665 -962.223 — 419.124 19.903 
1138.00 219.443 403.689 262.102 —766.466 161.127 -1225.865 -960.235 — 400.396 18.378 
References 
Phase in 1S C, Remarks 
SOL Jat Jat Jat NDPT= 1138.4 (CuO + SO3 + SO2 + 02) 
CuP2 COPPER DIPHOSPHIDE 125.494 
Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] $$) (tall) he ik kJ / mol ] [ - 
SOL 298.15 71.083 81.588 81.588 — 121.001 0.000 -—145.326 -121.001 — 110.949 19.438 
300.00 Tal 24 82.028 81.589 — 120.869 0.132 -—145.478 -121.003 — 110.886 19.307 
400.00 73.354 102.794 84.406 - 113.646 355 —154.763 -122.775 -—107.110 13.987 
500.00 75.584 119.402 89.798 — 106.199 14.802 —165.900  -123.155 — 103.146 10.776 
600.00 77.814 133.380 95.926 —98.529 22.472 -—178.557 -—123.370 -—99.122 8.629 
700.00 80.044 145.543 102.164 — 90.636 30.365 —192.516 -123.417 —95.074 7.095 
800.00 82.274 156.377 108.275 — 82.520 38.481 —207.621 -123.291 —91.032 5.944 
900.00 84.504 166.196 114.174 —74.181 46.820 —223.757 -122.993 — 87.015 5.050 
1000.00 86.734 WAYS 119.833 —65.619 55.382 — 240.834 -122.531 — 83.041 4.338 
1100.00 88.964 183.586 125.25 — 56.834 64.167 —258.779 -121.916 -79.121 sh Thou 
References 
Phase Fes Ci 


SOL Nb1/Ku1 


e 


] 


] 


221.612 TRICOPPER PHOSPHIDE Cu3P 

Phase il Cy 5 —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] ri (KO) ia kJ / mol ——=7| [ - 

SOL 298.15 87.802 119.244 119.244 — 151.461 0.000 —187.014 -151.461 — 145.105 25.422 
300.00 87.864 119.787 119.246 — 151.299 0.162 —187.235 -151.478 — 145.066 25.258 
400.00 91.211 145.523 122.732 — 142.345 9.116 —200.554 -153.255 -— 142.591 18.621 
500.00 94.558 166.235 129.426 — 133.056 18.405 —216.174 -154.286 — 139.803 14.605 
600.00 97.906 183.771 137.058 — 123.433 28.028 —233.696 -155.153 — 136.822 11.911 
700.00 101.253 199.115 144.849 — 113.475 37.986 —252.856  -—155.852 — 133.709 9.978 
800.00 104.600 212.854 152.506 — 103.183 48.278 -—273.466 -—156.367 — 130.509 8.521 
900.00 107.947 225.367 159.916 —92.555 58.906 —295.386 -156.699 — 127.255 7.386 
1000.00 111.294 236.914 167.046 —81.593 69.868 —318.507 -156.873 — 123.972 6.476 
1100.00 114.642 247.678 173.892 —70.296 81.165 —342.742 -156.924 — 120.679 TAS 
1200.00 117.989 257.797 180.467 —58.665 92.796 —368.021 -220.483 —116.295 5.062 
1300.00 121.336 267.373 186.787 -46.699 104.762 —394.284  -219.755 — 107.643 4.325 

References 

Phase H/S Cy Remarks 

SOL Nb1/Ku1 e Tk1 MPT= 1295. 

95.612 COPPER SULFIDE CuS 

Phase y Cy S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] | = I tl Ii kJ / mol ] [ - 

SOL 298.15 47.824 66.484 66.484 —53.095 0.000 -72.917 -—53.095 —53.472 9.368 
300.00 47.844 66.780 66.485 —53.007 0.088 -73.040  -53.094 — 53.474 9.311 
400.00 48.949 80.695 68.375 — 48.167 4.928 —80.445  -55.328 —53.513 6.988 
500.00 50.053 91.736 71.980 —43.217 9.878 -—89.085  -56.843 —52.906 5) SVT / 
600.00 51.158 100.959 76.062 — 38.156 14.939 -—98.732 -57.978 —52.003 4.527 
700.00 52.262 108.928 80.200 — 32.985 20.110 —109.235 -58.791 —50.941 3.801 
800.00 53.367 115.979 84.240 —27.704 25.391 -—120.487 -59.594 -—49.766 3.249 
900.00 54.471 122.329 88.125 — 22.312 30.783 —132.408 -113.184 — 47.336 2.747 
1000.00 55.576 128.125 91.839 — 16.809 36.286 -—144.934 -112.352 — 40.063 2.093 
1100.00 56.681 133.474 95.384 — 11.197 41.898 —158.018 -111.486 — 32.876 1.561 
1200.00 57.785 138.453 98.768 -5.473 47.622 —171.617 -110.607 —25.769 1.122 
1300.00 58.890 143.122 102.002 0.360 53.455 —185.698 -109.754 — 18.734 0.753 

References 

Phase H/S Cy 

SOL Nb1 Ku1,e 
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CuS|g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl fs 


GAS Mit 


—— 


Mi 


J/(K mol) 


252.614 
252.831 
263.091 
271.198 
277.883 
283.565 
288.503 
292.869 
296.781 
300.324 
303.562 
306.543 
309.305 
311.878 
314.285 
316.548 
318.683 
320.702 


COPPER SULFIDE (GAS) 


S —(G-H298)/T H H—-H298 G 

let kJ / mol 
252.614 320.494 0.000 245.177 
252.614 320.559 0.065 244.710 
254.007 324.128 3.634 218.891 
256.663 327.762 7.268 192.163 
259.659 331.428 10.934 164.699 
262.678 Josntos TAO 136.619 
265.604 338.813 18.319 108.010 
268.396 342.520 22.026 78.938 
271.042 346.233 © 25.739 49.452 
273.546 349.950 29.456 19.594 
275.914 O5S-Oh1a © 33.077 = 10.603 
278.157 357.396 36.902 - 41.110 
280.284 361.123 40.629 -—71.904 
282.306 364.852 44358  -102.965 
284.230 368.582 48.088 -—134.274 
286.065 S72:.315) =51.821 9 -—16R:S hr 
287.819 976.049 °55.555 49 =1971980 
289.497 379.785 59.291 -229.550 
291.105 B83:5225 03026 = = 2017 a 


322.619 


AH; AGy 
320.494 264.623 
320.472 264.276 
316.966 245.823 
314.136 228.341 
311.607 211.428 
309.309 194.913 
306.922 178.732 
251.647 164.010 
250.690 154.323 
249.661 144.735 
248.538 135.245 
247.281 125.854 
232.731 116.973 
231.312 108.754 
229.890 100.629 
228.465 92.594 
227.039 84.643 
225.609 76.771 
224.177 68.975 


159.158 


Phase 


SOL-A 


SOL-B 


SOL-C 


LIQ 


[K] 
298.15 
300.00 
376.00 


376.00 
400.00 
500.00 
600.00 
700.00 
720.00 


720.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 


1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL-A 
SOL-B 
SOL-—C 
LIQ 


Cp 


76.910 
77.090 
84.475 


100.249 
99.203 
95.215 
91.756 
88.779 
88.241 


82.969 
82.718 
82.398 
82.090 
81.795 
81.504 
81.204 
80.877 


89.663 
89.663 
89.663 
89.663 
89.663 
89.663 
89.663 


S  ~(G-+H298)/T 


J/(K mol) 


116.152 
116.628 
134.838 

9.625 
144.463 
150.634 
172.331 
189.378 
203.292 
205.786 

1.628 
207.414 
216.142 
225.867 
234.532 
242.342 
249.447 
2OIID9 
261.965 

DAs 
271.140 
277.326 
283.113 
288.549 
293.674 
298.521 
303.121 


DICOPPER SULFIDE 


H H—-H298 G 
al kJ / mol 
116.152 —81.170 0.000 —115.801 
Gms — 81.028 0.142 —116.016 
Ganon —74.888 6.282 — 125.587 
3.619 
118.131 —71.269 9.901 — 125.587 
119.898 — 68.876 12.294 — 129.129 
128.311 Oo OOM. O10 — 145.325 
137.120 SAN) SiIs) BHI GSS — 163.442 
145.610 —40.792 40.378 — 183.097 
147.247 —39.022 42.148 — 187.188 
lly 
147.247 —37.850 43.320 — 187.188 
153.708 —31.223 49.947 — 204.137 
161.197 -22.967 58.203 — 226.247 
168.105 -— 14.743 66.427 — 249.275 
174.504 -6.549 74.621 —273.125 
180.458 1.616 82.786 —297.720 
186.019 9.752 90.922 — 322.994 
191.232 17.856 99.026 — 348.895 
12.845 
191.232 30.701 111.871 — 348.895 
196.768 39.668 120.838 — 376.321 
201.985 48.634 129.804 — 404.346 
206.919 57.600 138.770 =432.932 
211.598 66.567 147.737 — 462.046 
216.046 Thsyaxsis) a \!sh0y,7A0)s! — 491.658 
220.286 84.499 165.669 — 521.742 


AH; AG; 
—81.170 — 86.468 
—81.160 — 86.500 
— 80.988 —87.905 
—80.988 -— 87.905 
-—78.576 — 88.543 
—77.886 —91.149 
-77.356 —93.850 
—76.992 —96.633 
—76.965 -—97.194 
—76.965 -—97.194 
-76.233 —99.550 

— 129.735 — 101.271 
— 129.015 —98.148 
— 128.473 — 95.089 
— 128.147 —92.071 
— 128.119 —89.068 
— 154.711 — 85.241 
— 154.711 — 85.241 
— 141.332 —81.215 
— 140.803 —77.224 
— 140.278 —73.266 
— 139.757 — 69.340 
— 139.240 —65.442 
— 138.728 —61.571 
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CuS0O4 COPPER SULFATE 159.610 

Phase T Gs S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] (—————=:-(K mol) I Il kJ / mol ] [ - 

SOL 298.15 98.769 109.002 109.002 —771.358 0.000 —803.857 -771.358 — 662.082 115.994 
300.00 99.143 109.614 109.003 -771.175 0.183 —804.059 —-771.371 —661.404 115.161 
400.00 115.401 140.520 113.107 — 760.393 10.965 —816.601  -773.606 —624.623 81.567 
500.00 127.012 167.579 Plasto —748.245 PRA NE! —832.034 -774.040 — 587.332 61.358 
600.00 135.927 191.558 131.094 —735.079 36.279 —850.014 -773.389 —550.032 47.885 
700.00 142.813 213.052 141.294 -—721.127 50.231 —870.263 -771.929 —512.914 38.274 
800.00 147.948 232.476 151.497 -706.575 64.783 —892.556 -770.137 — 476.033 31.082 
900.00 151.467 250.120 161.491 —691.591 79.767 —916.699 -820.945 — 438.234 25.434 
1000.00 153.439 266.195 UTC lhe tl 740, — 676.333 95.025 —942.528  -817.281 — 395.906 20.680 
1078.00 153.930 277.743 178.468 —664.340 107.018 —963.747 -814.450 — 363.147 17.596 

References 

Phase H/S Cp Remarks 

SOL Co1,Nb1 ~=Jal Jat NDPT= 1078. 

Cu2S04 DICOPPER SULFATE 223.156 

Phase I C, S —(G—H298)/T H H—-H298 G AH; AG; log K; 
[K] {= di (Kimo) ll kJ / mol ] [ - 

SOL 298.15 120.287 182.422 182.422 —751.400 0.000 —805.789 -751.400 — 654.127 114.600 
300.00 120.416 183.167 182.425 —751.177 0.223 -—806.127 -751.419 — 653.523 113.789 
400.00 127.361 218.759 187.231 — 738.789 12.611 —826.292 -—754.539 — 620.660 81.050 
500.00 134.306 247.925 196.536 —725.705 25.695 —849.668 -—756.600 —586.967 61.320 
600.00 141.252 273.026 207.238 -711.927 39.473 -—875.743 -757.956 —552.899 48.134 
700.00 148.197 295.322 218.257 —697.455 53.945 -—904.180 -758.652 —518.661 38.703 
800.00 155.143 315.564 229.174 — 682.288 69.112 -—934.739 -758.969 — 484.351 31.625 
900.00 162.088 334.238 239.823 — 666.426 84.974 —967.241 -811.676 — 448.871 26.052 
1000.00 169.034 351.676 250.146 —649.870 101.530 -1001.546 -809.548 — 408.669 21.347 

References 

Phase lal #S Cp 

SOL Nb1 e 


| 


] 
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177.625 COPPER SULFATE MONOHYDRATE CuS04*H20 

Phase 1p Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) Ih II kJ / mol ———| [=a] 

SOL-A 298.15 133.991 145.997 145.997 -1085.832 0.000 -1129.361 -—1085.832 —918.042 160.837 
300.00 134.380 146.827 145.999  -1085.584 0.248 -1129.632 —1085.860 —917.001 159.664 
400.00 150.518 187.882 151.487 -1071.274 14.558 -1146.427 -—1088.959 — 860.461 112.365 
500.00 161.795 222.733 162.339  -1055.635 30.197  -1167.002 —1090.354 — 803.181 83.908 
600.00 171.159 253.078 174.987 -—1038.977 46.855 -1190.824 —1090.719 —745.693 64.918 

References 

Phase H/S Cy 

SOL-A Nb1 K2 

213.655 COPPER SULFATE TRIHYDRATE CuS04*3H20 

Phase if Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) af kJ / mol : ] { <4 

SOL-A 298.15 205.001 221.300 221.300 -1684.311 0.000 -1750.292 -—1684.311 -1399.884 245.254 
300.00 205.389 222.569 221.304 -1683.931 0.380  -1750.702 -—1684.369 -1398.118 243.434 
400.00 221.518 284.049 229.577  -—1662.522 21.789 -1776.142 —1689.151 -1302.198 170.050 
500.00 232.840 334.747 245.688  -1639.781 44530 -1807.155 -—1692.348 -1205.099 125.896 
600.00 242.269 378.051 264.226 -—1616.016 68.295 -1842.846 -1694.624 -1107.418 96.409 

References 

Phase mes) Cp 

SOL-A Nb1 K2 
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CuS04*5H20 COPPER SULFATE PENTAHYDRATE 249.686 

Phase y c S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (—— =), (Kmol) emi kJ / mol [ = ] 

SOL 298.15 281.190 300.399 300.399 -2279.648 0.000 -—2369.212 —2279.648 -1879.715 329.318 
300.00 281.578 302.139 300.404 -—2279.127 0.521 -2369.769 —2279.726 -1877.233 326.855 
400.00 297.696 385.538 311.666 -—2250.099 29.549 -—2404.314 —2285.672 -1742.394 227.533 
500.00 308.963 453.229 333.419  -2219.743 59.905 -—2446.357 -—2290.159 -1606.066 167.785 
600.00 318.322 510.405 358.273 -—2188.369 91.279 -2494.612 —2293.842 -1468.886 127.878 

References 

Phase ml S C, 

SOL Nb1 K2 

Cu2Sb 2—COPPER ANTIMONY 248.842 

Phase T C; S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] = el), bt kJ / mol ] [ - ] 

SOL-| 298.15 76.566 126.482 126.482 — 12.134 0.000 — 49.845 — 12.134 — 16.497 2.890 
300.00 76.617 126.956 126.484 —11.992 0.142 —50.079 — 12.129 — 16.524 2.877 
374.00 78.661 144.065 128.325 —6.247 5.887 -—60.127 — 11.949 -— 17.628 2.462 

5.930 2.218 

SOL-II 374.00 78.611 149.996 128.325 -—4.029 8.105 — 60.127 -9.731 -— 17.628 2.462 
400.00 79.329 155.308 129.907 -1.976 10.158 — 64.097 -—9.662 —18.179 2.374 
500.00 82.090 WiseoUl 136.843 6.095 18.229 — 80.555 -—9.335 — 20.344 2.125 
600.00 84.852 188.512 144.218 14.442 26.576 —98.665 —8.906 — 22.585 1.966 
700.00 87.613 201.799 151.514 23.065 35.199 —118.194 —8.390 — 24.904 1.858 
800.00 90.374 213.679 158.555 31.965 44.099 — 138.978 -—7.810 -—27.302 1.783 

References 

Phase H/S$S Cy 

SOL-| Tk1/Ku1 Ku1,e 


SOL-l Tk1 


142.506 COPPER SELENIDE CuSe 

Phase aly C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] = J / (K mol) ait kJ / mol ] [ - 

SOL-B 298.15 81.424 78.241 78.241 —41.840 0.000 -65.167  -41.840 — 42.680 7.477 
300.00 81.563 78.745 78.242 —41.689 0.151 —65.313 -41.781 — 42.686 7.432 
326.40 83.543 85.706 78.567 — 39.510 2.330 -—67.484 -40.932 — 42.801 6.850 

4.23) 1.381 

SOL-O 326.40 83.595 89.937 78.567 —38.129 Sif | -67.484 -39.551 — 42.801 6.850 
400.00 83.442 106.921 82.275 —31.982 9.858 = OUR EOlA2oo — 43.781 Berane 
500.00 83.232 125.518 89.134 — 23.648 18.192 -—86.407  -40.274 —45.672 4.771 
600.00 83.023 140.674 96.500 Sloe Assis -99.740 -—38.095 — 46.957 4.088 
700.00 82.814 153.456 103.747 -7.044 34.796 -114.463 -35.992 — 48.601 3.627 
800.00 82.605 164.501 110.667 e274 OGY, -—130.373 -33.961 —50.542 3.300 
900.00 82.396 174.218 117.199 OFA Oileoilits —147.319  -32.001 —52.733 3.061 
1000.00 82.186 182.889 123.342 17.706 59.546 —165.182 -30.121 — 55.139 2.880 
1100.00 81.977 190.712 129.117 25.915 67.755 —183.869 -81.644 —52.774 2.506 
1200.00 81.768 197.836 134.551 34.102 75.942 -—203.302 -78.520 — 50.288 2.189 
1300.00 81.559 204.373 139.674 42.268 84.108 —223.417 -75.536 —48.057 1.931 

References 


Phase H/S Cp 


SOL-B- Mit e 

SOL-O Mit e 

206.052 DICOPPER SELENIDE Cu2Se[B] 

Phase ili C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] (aa Kol) ip ot kJ / mol ] [coal 

SOE-B 298.15 81.424 129.704 129.704 — 65.270 0.000 -103.941 —-65.270 —71.566 12.538 
300.00 81.563 130.208 129.706 a OOMMS 0.151 -104.182  —-65.257 leOOD 12.468 
395.40 88.720 153.672 132.748 BS OOLIh Si2S eile OSM OALA OT —73.736 9.741 

17.248 6.820 

SOL-A 395.40 83.451 170.920 132.748 =H IWS =e Seo —73.736 9.741 
400.00 83.442 171.885 133.192 -49.793 15.477 -118.547 —57.584 — 73.924 9.653 
500.00 83.232 190.482 142.860 -41.459 23.811 -—136.700 -—63.185 = 87 8.145 
600.00 83.023 205.639 152.099 -—33.146 32124  -156.530 -63.626 — 80.884 7.042 
700.00 82.814 218.421 160.685 -24.855 40415 -177.749 -64.197 — 83.717 6.247 
800.00 82.605 229.466 168.608 -16.584 48686 -200.156 -64.892 - 86.460 5.645 
900.00 82.396 239.183 175.920 = 6.3049) 90,936) 9) =229:598 7 65.707 — 89.108 Satie 
1000.00 82.186 247.853 182.688 =0.105- 65.165  —-247.958  —66.662 =91.659 4.788 

References 

Phase inl fs) Cy Remarks 

SOL-B Mit Mit 


SOL-A Mit Mit Mit MPT= 1390. 
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] 


CuSe03 COPPER SELENITE 190.504 

Phase if C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] _———— a /(Kmol) ‘lt kJ / mol ] fy] 

SOL 298.15 97.834 103.345 103.345 — 431.454 0.000 -462.266 -431.454 — 348.032 60.974 
300.00 97.947 103.950 103.347 — 431.273 0.181 —462.458 -431.447 — 347.515 60.508 
400.00 104.098 132.970 107.262 — 421.171 10.283 —474.359 -430.962 —319.606 41.736 
500.00 110.248 156.860 114.859 — 410.453 21.001 —488.883 -436.205 — 291.755 30.479 
600.00 116.399 177.504 123.616 —399.121 C2006 —505.623 -435.746 — 262.901 22.888 
700.00 122.549 195.909 132.651 — 387.174 44 280 —524.310 -434.870 — 234.157 Wi/e4ie 
800.00 128.700 212.675 141.621 —374.611 56.843 —544.751 -433.553 — 205.568 13.422 

References 

Phase nl Cp 

SOL Nb1,e cc) 

CuTe COPPER TELLURIDE 191.146 

Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] (> J. (K mol) leat kJ / mol ] [ - 

SOL 298.15 54.444 86.609 86.609 —25.104 0.000 —50.926 —25.104 — 26.281 4.604 
300.00 54.506 86.946 86.610 — 25.003 0.101 —51.087 — 25.096 — 26.288 4.577 
400.00 58.082 103.106 88.789 —19.377 SE VET — 60.620 —24.648 — 26.752 3.493 
500.00 61.906 116.475 93.025 — 13.379 den25 —71.616 —24.118 — 27.337 2.856 
600.00 65.827 128.107 97.922 -—6.993 18.114 — 83.857 — 23.479 — 28.039 2.444 
613.00 66.341 129.524 98.577 -—6.134 18.970 — 85.532 — 23.387 — 28.139 2.398 

References 

Phase H/S Gs Remarks 


SOL Mit Mit Mi NDPT= 613. 


254.692 


Phase 


SOL-A 


SOL-B 


SOLO 


SOL=D 


SOL-E 


SOL-Z 


= 
[K] 


298.15 
300.00 
400.00 
433.00 


433.00 
500.00 
531.00 


531.00 
590.00 


590.00 
600.00 
633.00 


633.00 
700.00 
800.00 
841.00 


841.00 
900.00 


1000.00 
1100.00 
1128.00 


References 


Phase nt es 


SOL-—A Mit 
SOL-B K8 
SOL-C K8 
SOL-D K8 
SOL-E K8 


SOL-Z K8 


(——_——— 


Cp 


75.799 
75.898 
81.253 
83.021 


83.648 
87.236 
88.897 


112.968 
112.968 


133.888 
133.888 
133.888 


98.427 
97.278 
95.563 
94.859 


87.446 
87.446 
87.446 
87.446 
87.446 


DICOPPER TELLURIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) el kJ / mol 
134.725 134.725 — 41.840 0.000 — 82.008 
135.194 134.726 — 41.700 0.140 — 82.258 
157.762 137.767 — 33.842 7.998 —96.947 
164.272 139.541 —31.132 10.708 — 102.261 
0.513 0.222 
164.785 139.541 — 30.910 10.930 — 102.261 
177.071 143.761 — 25.185 16.655 Sh 
182.368 145.862 — 22.455 19.385 —119.293 
3.586 1.904 
185.954 145.862 —20.551 21.289 =119:293 
197.856 150.476 —13.886 27.954 — 130.621 
1.631 0.962 
199.487 150.476 —12.924 28.916 -130.621 
201.737 ADI oNe = Whistles) GO2alo — 132.627 
208.906 154.129 —WNOvee G4.073 — 139.404 
3.867 2.448 
Pa Ake) 154.129 —4719 37.121 — 139.404 
222.619 160.222 1.838 43.678 — 153.996 
235.497 168.847 11.480 53.320 — 176.918 
240.255 172.214 iescies) ay 2S — 186.672 
PSs 1.996 
242.629 172.214 UA)  BZIG — 186.672 
248.558 177.026 22.538 64.378 —201.164 
257.771 184.648 SIEZCSN a Onli2s — 226.488 
266.106 191.680 40.028 81.868 — 252.689 
268.304 193.555 42.476 84.316 — 260.170 
Remarks 
Tk1 MPT= 1128. 


AH; AG; 
—41.840 —47.475 
— 41.838 — 47.510 
— 41.651 —49.425 
— 41.553 — 50.070 
— 41.331 —50.070 
—41.025 —51.444 
— 40.853 —52.095 
— 38.949 — 52.095 
— 37.240 — 53.648 
—36.278 — 53.648 
—35.791 —53.946 
— 34.207 — 54.988 
=31.759 — 54.988 
—31.065 —57.484 
— 48.065 — 59.427 
— 47.968 —60.011 
—45.972 —60.011 
— 46.322 — 60.985 
—47.012 —62.578 
— 47.844 — 64.096 
— 48.106 — 64.506 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase Hino 


GAS Ja2 


Ja2 


DEUTERIUM (GAS) 

S  -(G-H298)/T H H-H298 G 
J/(K mol) iia kJ/mol 
123.350 123.350 221.720 0.000 184.943 
123.479 123.350 221.758 0.038 184.715 
129.458 124.166 223.837 2.117 172.054 
134.097 125.705 225.916 4.196 158.867 
137.886 127.429 227.994 6.274 145.262 
141.091 129.158 230.073 8.353 131.309 
143.866 130.827 232.151 10.431 117.059 
146.314 132.414 234.230 12510 102.547 
148.504 133.916 236.309 14.589 87.804 
150.485 135.333 238.387 16.667 72.853 
152.294 136.673 240.466 18.746 57.713 
153.958 137.939 242.544 20.824 42.399 
155.498 139.139 244.623 22.903 26.925 
156.932 140.278 246.702 24.982 11.303 
158.274 141.361 248.780 27.060 ~4.458 
159.534 142.393 250.859 29.139 -20.349 
160.722 143.379 252.937 31.217 -36.362 
161.846 144.322 255.016 33.296 -52.491 
162.912 145.225 257.095 35.375 -68.730 
163.926 146.091 959.173 37.453 85.072 
164.893 146.924 261.252 39.532 -101.513 
165.817 147.726 263.330 41.610 -118.049 
166.702 148.498 265.409 43.689  -134.675 
167.550 149.243 267.488 45.768  -151.388 
168.366 149.963 269.566 47.846 -168.184 
169.150 150.659 271.645 49.925 -185.060 
169.906 151.333 273.723 52.003 -202.013 
170.635 151.986 275.802 54.082 -219.041 
171.340 152.620 277.881 56.161 -236.140 
172.022 153.235 279.959 58.239 253.308 
172.682 153.832 282.038 60.318 -270.543 
173.321 154.413 284.116 62.396 -287.844 
173.942 154.979 286.195 64.475  -305.207 
174.544 155.529 288.274 66.554 -322.631 
175.130 156.065 290.352 68.632 -340.115 
175.699 156.588 292.431 70.711  -357.657 
176.254 157.099 294.509 72.789 -375.255 
176.794 157.597 296.588 74.868 -392.907 
177.320 158.083 298.667 76.947 -410.613 
177.833 158.559 300.745 79.025 -428.371 
178.334 159.024 302.824 81.104 -446.179 
178.823 159.478 304.902 83.182  -464.037 
179.301 159.923 306.981 85.261 481.943 
179.768 160.359 309.060 87.340  -499.897 
180.225 160.786 311.138 89.418 -517.897 
180.672 161.205 313.217 91.497 -535.941 
181.110 161.615 315.295 98.575 -554.031 
181.538 162.017 317.374 95.654 -572.163 
181.958 162.412 319.453 97.733 -590.338 


AH AG; 

] 
22120 206.553 
221.731 206.459 
222.349 201.275 
222.963 195.935 
223.568 190.473 
224.156 184.910 
224.722 179.264 
225.262 173.549 
225.773 167.776 
226.256 161.953 
226.710 156.087 
227.137 150.184 
227.540 144.249 
PETS 138.286 
228.276 132.299 
228.614 126.290 
228.933 120.262 
229.236 114.216 
229.523 108.155 
229.796 102.080 
230.056 95.992 
230.302 89.893 
230.538 83.783 
230.762 77.663 
230.975 71.535 
231.178 65.399 
231.372 §9:255 
231.556 53.105 
231.731 46.949 
231.898 40.786 
232.056 34.619 
232.205 28.447 
232.346 22.270 
232.479 16.089 
232.604 9.905 
232.721 3.717 
232.830 -—2.473 
232.932 -— 8.667 
233.025 — 14.863 
233.110 — 21.061 
233.188 = 27.20) 
233.258 — 33.463 
233.320 — 39.667 
233.375 — 45.872 
233.422 —52.078 
233.462 =o.260 
233.495 — 64.493 
233.520 =/0.101 
233.539 -76.910 


4.028 


Phase VT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nl IS 


GAS Ja2 


Ja2 


S  ~(G-+H298)/T 


J/(K mol) 


144.960 
145.141 
153.545 
160.081 
165.456 
170.049 
174.087 
WAN 
181.014 
184.056 
186.883 
189.526 
192.010 
194.355 
196.577 
198.687 
200.698 
202.618 
204.456 
206.218 
207.910 
209.539 
211.108 
212.622 
214.085 
215.501 
216.872 
218.201 
219.492 
220.746 
221.965 
223.153 
224.309 
225.437 
226.538 
227.613 
228.663 
229.691 
230.696 
231.680 
232.644 
233.590 
234.517 
235.426 
236.319 
237.196 
238.058 
238.904 
239.737 


DEUTERIUM (GAS) 


H H-H298 G 

lel kJ / mol 
144.960 0.000 0.000 — 43.220 
144.961 0.054 0.054 — 43.488 
146.106 2.976 2.976 —58.442 
148.271 5.905 5.905 —74.136 
150.701 8.853 8.853 —90.420 
153.144 11.833 I sessis' -— 107.201 
eens 14.858 14.858 — 124.412 
OVC 17.936 17.936 — 142.005 
159.943 21.071 21.071 — 159.943 
161.999 24.263 24.263 -—178.199 
163.956 27.512 ZY NZ — 196.747 
165.822 30.814 30.814 — 215.569 
167.605 34.167 34.167 — 234.647 
169.311 37.566 37.566 — 253.967 
170.946 41.008 41.008 — 273.514 
WI 44.490 44.490 — 293.278 
174.027 48.008 48.008 — 313.248 
175.481 51.560 51.560 — 333.415 
176.885 55.143 55.143 — 353.769 
178.240 58.754 58.754 — 374.303 
179.550 62.392 62.392 —395.010 
180.819 66.056 66.056 — 415.883 
182.048 69.743 69.743 — 436.916 
183.241 73.452 73.452 — 458.103 
184.400 77.183 NGS — 479.439 
185.525 80.933 80.933 —500.919 
186.621 84.703 84.703 — 522.538 
187.687 88.492 88.492 — 544.292 
188.726 92.299 92.299 — 566.177 
189.738 96.123 96.123 — 588.189 
190.726 99.965 99.965 -—610.325 
191.691 103.823 103.823 — 632.581 
192.634 107.697 107.697 — 654.954 
193.555 111.589 111.589 -—677.442 
194.456 115.496 115.496 -—700.041 
195.337 119.419 119.419 —722.748 
196.201 123.358 123.358 —745.562 
197.046 WZ VIE — 768.480 
197.875 I CuRZOCHMnIOIEZOO -—791.500 
198.687 NS 27/0) 116270 —814.619 
199.485 UC272 US R27 — 837.835 
200.267 143.289 143.289 — 861.147 
201.035 ie O2 Cm AV ROLE — 884.552 
201.789 151.369 151.369 — 908.050 
202.530 155348259 155:432 — 931.637 
203.258 159.510 159.510 —955.313 
203.974 163.601 163.601 —979.076 
204.678 167.707 167.707 -—1002.924 
205.371 171.827 171.827 -1026.856 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


500 


DCI{g] 


Phase T 


a 


GAS PX MS 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase ab ES) 


GAS Ja2 


Ja2 


S 


J /(K mol) 


192.741 
192:921 
201.340 
207.951 
213.465 
218.241 
222.482 
226.309 
229.802 
233.018 
235.999 
238.776 
241.376 
243.820 
246.126 
248.307 
250.377 
252.346 
254.223 
256.017 
257.734 
259.382 
260.964 
262.487 
263.954 
265.369 
266.737 
268.060 
269.340 
270.582 
271.786 
272.956 
274.092 
275.198 
276.274 
277.323 
278.345 
279.343 
280.316 
281.267 
282.196 
283.104 
283.993 
284.863 
285.715 
286.550 
287.368 
288.171 
288.958 


HYDROGEN CHLORIDE-—D1 (GAS) 
—(G-H298)/T H H-H298 G 

kJ / mol 
192.741 — 93.345 0.000 -150.811 
192.742 - 93.291 0.054 —151.167 
193.888 - 90.364 2.981 — 170.900 
196.062 — 87.400 5.945 —-191.376 
198.515 — 84.375 8.970 -—212.454 
201.000 -81.276 12.069 -234.045 
203.425 -78.099 15.246  —-256.085 
205.758 -74.849 18.496 -278.527 
207.990 -71.533 21.812 -—301.335 
210.121 -68.158 25.187 -324.478 
PVA ASS: -64.733 28.612 -347.931 
214.097 -61.263 32.082 -371.671 
215.954 -57.753 35.592 -395.680 
217.731 -54.211 39.134 -419.941 
219.434 -—50.639 42.706 -444.440 
221.069 -47.040 46.305 -469.162 
222.640 -43.419 49.926 -494.098 
224.152 -39.777 53.568  —-519.235 
225.609 -36.117 57.228 —-—544.564 
227.015 -32.441 60.904 -570.076 
228.373 -28.749 64.596 -595.765 
229.685 -25.0438 68302 -621.621 
230.956 -21.325 72.020 -647.639 
232.187 17,595: \:°75.750)s 673.612 
233.380 -13.855 79.490 -700.134 
234.539 -10.104 83.241 —726.601 
235.665 -6.343 87.002 -753.206 
236.759 =2.574 90.771 SILO OAT 
237.824 1.204 94549 -806.817 
238.861 4990 98.335  -833.813 
239.871 8.783 102.128  -860.932 
240.856 12:0847105:929°" ~=§88169 
241.817 WOR OAS Sie yiey22: 
242.755 20.206 113.551 — 942.987 
243.671 24,027 Mie3f2 9) —970'5611 
244.566 iio WANA) = GR 229, 
245.442 31.688 125.033 -1026.024 
246.298 35.527 128.872 -1053.909 
247.137 SERS YATE = (Ohshiltehey2 
247.958 43.222 136.567 -1109.971 
248.762 47.078 140.423 -1138.145 
249.550 50.939 144.284 -1166.410 
250.323 54.805 148.150 -1194.765 
251.081 58.677 152.022 -1223.208 
251.824 62'504 7 1155.899 12518737 
252.554 66.435 159.780 -1280.350 
253.271 70.321 163.666 -—1309.046 
253.975 74.212 167.557 -1337.824 
254.667 78.108 171.453 -1366.680 


AH; AG; 
— 93.345 — 95.940 
— 93.349 — 95.956 
— 93.617 — 96.786 
— 93.903 —97.544 
—94.170 — 98.247 
— 94.399 — 98.908 
— 94.588 —99.539 
-94.739  -100.148 
-94.861 -— 100.742 
-94.959 -101.326 
-95.040 -101.901 
-95.107  -102.470 
-95.165  -103.034 
-95.217  -103.594 
-95.263 -104.151 
-95.308  -104.705 
=95.351 — 105.257 
-95.394 -105.806 
-95.437  -106.353 
-—95.483 -—106.897 
-95.530 -107.440 
=OO.000 — 107.980 
-95.634  -108.518 
-95.692  -109.054 
—95.753  —109.587 
—95.820 -110.118 
—95.09 1 — 110.646 
=95: 963i allen a2 
— 96.051 — 111.694 
—96.139 —112.214 
=96.235 —112.731 
—96.337. -113.245 
-96.447 —113.756 
-96.564 -114.264 
-96.690 -114.768 
-96.824 -115.268 
96:96 0 eal O04 
SNe ks: = WhyAsy/ 
=O -279) eee 1 OUZ46 
—97.450 -—117.230 
— 97.631 SUN 
=O OCS mG MOM 
SHOR Sil eieisys' 
— 98.238) =119H124 
-98.462 -119.586 
-98.697 -—120.043 
-98.943 -—120.494 
—99.201 — 120.941 
=99.470.  » =121.382 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase ae 


GAS Ja2 


Ja2 


HYDROGEN FLUORIDE-D1 (GAS) 


S ~—(G-H298)/T 

J/(K mol) 

179.702 179.702 
179.882 179.703 
188.269 180.846 
194.790 183.006 
200.152 185.430 
204.738 187.868 
208.770 190.234 
212.390 192.498 
215.688 194.655 
218.724 196.706 
221.543 198.660 
224.177 200.523 
226.650 202.301 
228.982 204.003 
231.188 205.634 
233.282 207.199 
235.274 208.704 
237.174 210.153 
238.991 211.550 
240.730 212.898 
242.399 214.201 
244,002 215.462 
245.545 216.684 
247.031 217.868 
248.466 219.018 
249.852 220.134 
251.192 221.220 
252.490 222.276 
253.748 223,304 
254.968 224.306 
256 46S 225.282 
257.305 226.235 
258.425 227.166 
259.515 228.075 
260.576 228.963 
261.611 229.831 
262.621 230.681 
263.606 231.512 
264.568 232.327 
265.508 233.125 
266.427 233.907 
267.326 234.674 
268.205 235.426 
269.066 236.164 
269.910 236.888 
270.737 237.600 
271.547 238.298 
272.342 238.985 
273.122 239.660 


] 


H 
[ 


—219,516 
— 275,462 
—272.547 
— 269.624 
— 266.682 
— 263.707 
— 260.687 
— 297.613 
— 254,483 
=O Ieeos, 
— 248.057 
— 244.766 
— 241.428 
— 238.048 
— 234.629 
=—23101/5 
— 227.690 
— 224.175 
— 220.634 
— 217.069 
-213.482 
— 209.875 
— 206.250 
— 202.608 
— 198.950 
ISCO 
—A9 toe 
— 187.894 
— 184.183 
— 180.462 
— 176.730 
— 172.988 
— 169.236 
— 165.476 
— 161.707 
— 157.930 
—154.145 
— 150.352 
— 146.553 
— 142.746 
— 138.932 
—135.112 
— 131.286 
—127.454 
— 123.615 
= RSI. 
Ios 
—112.065 
— 108.204 


H-H298 


0.000 
0.054 
2.969 
5.892 
8.634 
11.809 
14.829 
17.903 
21.033 
24.219 
27.459 
30.750 
34.088 
37.468 
40.887 
44.341 
47.826 
51.341 
54.882 
58.447 
62.034 
65.641 
69.266 
72.908 
76.566 
80.238 
83.924 
87.622 
91.333 
95.054 
98.786 
102.528 
106.280 
110.040 
113.809 
117.586 
121.371 
125.164 
128.963 
132.770 
136.584 
140.404 
144.230 
148.062 
151.901 
155.745 
159.595 
163.451 
167.312 


G 


kJ / mol - 


—329.094 
— 329.427 
— 347.854 
— 367.019 
— 386.774 
— 407.024 
— 427.703 
— 448.764 
—470.171 
— 491.893 
—513.908 
— 536.195 
— 558.738 
— 581.521 
— 604.530 
—627.755 
—651.183 
— 674.806 
— 698.615 
-—722.602 
—746.759 
—1/1.079 
(90-007, 
— 820.187 
— 844.962 
— 869.878 
— 894.931 
—920.115 
— 945,427 
— 970.864 
— 996.420 
—1022.093 
—1047.880 
—1073.777 
— 1099.782 
—1125.891 
—1152.103 
—1178.415 
—1204.824 
—1231.327 
—1257.924 
—1284.612 
—1311.389 
— 1338.253 
— 1365.202 
— 1392.234 
—1419.348 
—1446.543 
— 1473.816 


AHy 


—219.516 
=Z2/9.0108 
— 275.670 
— 275.894 
— 276.163 
—276.453 
—276.748 
=277.037 
—277.314 
2/1 BIT 
—277.826 
— 278.060 
— 278.280 
— 278.488 
— 278.685 
—278.873 
—279.052 
=219:225 
—279.391 
—219.953 
—279.710 
—279.865 
— 280.017 
— 280.167 
— 280.317 
— 280.465 
— 280.614 
— 280.763 
— 280.912 
— 281.063 
— 281.216 
— 281.370 
= 201.02h 
— 281.687 
— 281.849 
— 282.015 
— 282.184 
— 282.358 
— 282.535 
— 282.716 
— 282.902 
— 283.092 
— 283.287 
— 283.486 
— 283.691 
— 283.900 
— 284.114 
— 284.333 
— 284.556 


—2/ 1.208 
—211.263 
—277.824 
— 278.338 
—278.802 
—21S2N9 
— 279.594 
—279.933 
— 280.240 
— 280.519 
— 280.776 
— 261,012 
— 281.231 
— 281.434 
— 281.624 
— 281.802 
— 281.969 
— 282.126 
— 282.275 
— 282.415 
— 282.548 
— 282.673 
—Z0cN oe 
— 282.904 
— 283.011 
— 283.112 
— 283.207 
— 283.297 
— 283.382 
— 283.462 
— 283.537 
— 283.607 
— 283.672 
— 283.733 
— 283.789 
— 283.841 
— 283.888 
— 283.930 
— 283.968 
— 284.002 
— 284.031 
— 284.056 
— 284.076 
— 284.092 
— 284.103 
— 284.110 
— 284.112 
— 284.110 
— 284.103 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase H/S 


GAS Ja2 


Ja2 


J/(K mol) 


143.803 
143.984 
152.387 
158.915 
164.263 
168.807 
172.778 
176.319 
179.531 
182.480 
185.214 
187.768 
190.170 
192.437 
194.588 
196.634 
198.585 
200.452 
202.241 
203.959 
205.612 
207.204 
208.740 
210.224 
211.660 
213.051 
214.400 
Ziloe09 
216.981 
218.218 
219.422 
220.596 
221.739 
222.856 
223.946 
225.011 
226.053 
227.072 
228.070 
229.048 
230.007 
230.947 
231.869 
232.775 
233.664 
234.538 
235.397 
236.242 


HYDROGEN-—D1 (GAS) 


S —(G-H298)/T H H-H298 G 

lina kJ / mol 
143.803 0.320 0.000 — 42.555 
143.804 0.374 0.054 — 42.821 
144.949 3.295 29F0 — 57.660 
147.114 6.221 5.901 - 73.237 
149.539 9.154 8.834 — 89.404 
151.975 12.103 11.783 -106.063 
154.333 15.076 14.756 -123.146 
156.582 18.083 17.763 -140.604 
158.719 21.182 "20.812. © =158.399 
160.747 24.226 23.906 -176.501 
162.673 27.369 27.049 -194.888 
164.506 30.561 30.241  -213.538 
166.254 33.801 33.481 —232.436 
167.925 37.089" 36.769" = 251,568 
169.525 40.421 40.101 -270.920 
171.060 43.795 43.475  -290.482 
172585 47.210 46.890 -310.243 
173.956 50.663 50.343 -330.196 
175.326 54.151 53.831 -—350.331 
176.648 57.672 67.352 -370.642 
177.928 61.224 60.904 -391.121 
179.166 64.806 64486 -411.762 
180.367 68.416 68.096 -432.560 
181.531 72.053 -71.733~ —453.508 
182.663 75.714 75.394 -474.603 
183.763 79.400 79.080 -495.839 
184.833 83,108: 7° 8277855= -=517 212 
185.875 86.839 86.519  =538.718 
186.891 90.591 90.271 -560.352 
187.882 94.364 94.044  -582.113 
188.848 98.157 97.837 —-603.995 
189.793 101.969 101.649 -625.996 
190.716 105.801 105.481 -648.113 
191.618 109.652 109.332 -670.343 
192.501 113.521. 113.201 -692.683 
193.365 117.409 117.089 -715.131 
194.212 121-316" 120.996" ==737:685 
195.041 125.240 124.920 -760.341 
195.855 129.182 128.862 -—783.099 
196.652 133.142 132.822  —805.955 
197.435 137.120 136.800 -828.908 
198.204 141.116 140.796 -851.955 
198.958 145.128 144808 -875.096 
199.700 149.158 148.838 -898.329 
200.428 153°205 152.885 ~=-921.651 
201.145 157.268 156.948 -945.061 
201.850 161.348 161.028 -968.558 
202.543 165.443 165.123 -992.140 
203.225 169.554 169.234 -1015.806 


237.072 


AH; AG; 
0.320 ~1.464 
0.320 ~ 1.475 
0.328 ~2.075 
0.327 ~2.676 
0.322 £3976 
0.311 ~3.875 
0.296 ~4,472 
0.277 ~5.066 
0.257 ~5.659 
0.235 -6.250 
0.215 ~6.838 
0.195 -7.425 
0.177 -8.011 
0.160 ~8.595 
0.146 -9.178 
0.133 ~9.760 
0,122 MP - 10042 
0.412. =10:023 
0.104  -11.504 
0.097  -12.084 
0.091 -12.664 
0.085 -13.243 
0.081 13.823 
0.078 -14.402 
0.075 -14.981 
0.073  -15.560 
0.072 -16.139 
0.070 T 16748 
0.072 aL = 17297 
0.072 --17.876 
0.073 -18.455 
0.075  -19.034 
0.077 -19.613 
0.080  -20.192 
0.084  -20.772 
0.088 21.351 
0.093 21.930 
0.098 22.510 
0.104 -23.090 
0.110  -23.670 
0.118  —24.250 
0.126 24.830 
0.134 25.410 
0.144 25.991 
0.154  -26.572 
0.165 27.153 
O77 ™ 27785 
0.189 28.316 
0.203 -28.898 


SSS eee 


20.027 

Phase af 
[K ] 

LIQ 298.15 
300.00 
374.58 

References 


Phase als 


LIQ Nb1,e 


——— 


Lal,e 


WATER-—D2 
S  -(G-H298)/T H H-H298 G 
J/(K mol) ae kJ / mol 
75.940 75.940 -294.559 0.000 -317.201 
TGAG2 AS 75.042m ~~ 204/403. ~ 0.1566 817.941 
95.229 77.980  -288.098 6461  -323.769 


Remarks 


NBPT= 374.58; BPT= 374.213, L= 


41.569 kJ 


AH; AG; 
-—294.559 -—243.398 
—294.484  -243.081 
—291.462 -230.650 


503 


D20 


log Ky 
Lae 


42.642 
42.324 
32.164 


504 


D2O[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase al ds 


GAS Ja2 


Ja2 


WATER-—D2 (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) i II kJ / mol 
198.339 198.339 -—249.203 0.000  -308.338 
198.551 198.340  -249.140 0.063 -—308.705 
208.592 199.700 -245.646 3.557 —329.083 
216.707 =202.314 + -242.006 7.197 -—350.360 
223.631 205.303 -238.206 10.997 -372.385 
229.746 208.366 -234.237 14.966 -395.059 
235.272 211.390 — 230.097 19.106 —418.315 
240.344 214329 -225.789 23.414 -442.099 
245.049 217.168  -221.322 27.881 — 466.371 
249.445 219.905  -216.709 32.494  -491.098 
253.575 222540 -211.962 37.241 -—516.251 
257.470 225.079 -207.095 42.108 —541.805 
261.155 227.525  -202.121 47.082 -567.738 
264.653 229.885 -197.051 52152 -594.030 
267.979 232.163 -191.897 57.306  -620.663 
271.149 234363 -186.667 62.536 -647.621 
274.177 236.492 — 181.369 67.834 — 674.888 
277.074 238.552 -176.010 73.193 —702.452 
279.851 240.548 -170.598 78.605 — 730.299 
282.516 242.483 —165.136 84.067 —758.418 
285.077 244362 -159.629 89.574 -786.799 
287.542 246.186 -154.083 95.120 -815.430 
289.918 247.959 -148.500 100.703 -844.304 
292.211 249.683 -142.883 106.320 -873.411 
294.426 251.362 —137.236 111.967 —902.744 
296.568 252.997 -131.560 117.643 -932.294 
298.642 254.590 -125.857 123.346  -962.055 
300.652 256.144 -—120.1381 129.072 — 992.020 
302.601 257.660 —114.382 134.821 -1022.184 
304.493 259.141 -108.612 140.591 -1052.539 
306.331 260.587 -102.822 146.381 -1083.080 
308.118 262.000 -97.014 152.189 -1113.803 
309.857 263.382 —91.188 158.015 -1144.702 
CilpOOil 264.734 -—85.346 163.857 -1175.773 
313.201 266.058 -79.488 169.715 -1207.011 
314.810 267.354 -73.616 175.587 -1238.412 
316.380 268.623 -67.729 181.474 -1269.972 
317.912 269.868 -—61.830 187.373 -1301.687 
319.409 271.087 -55.917 193.286 -1333.553 
320.872 272.284 -49.993 199.210 -1365.567 
322.302 273.458 -—44.057 205.146 -1397.726 
323.701 274.610 -38.110 211.093 -1430.027 
325.071 275.741 —32.153 217.050 -1462.465 
326.412 276.853 -26.185 223.018 -1495.040 
327.726 277.944 -—20.208 228.995 -1527.747 
329.013 279.017 -14.221 234.982 -1560.584 
330.276 280.072 —8.225 240.978 -1593.549 
331.514 281.109 -2.221 246.982 -1626.638 
332.729 282.130 3.792 252.995 -1659.851 


AH AGy 
-— 249.203 -234.536 
— 249.221 — 234.445 
-—250.134 -—229.379 
-250.953 -—224.093 
— 251.681 — 218.651 
— 252.320  -213.095 
-252.873 -207.452 
-—253.346  -201.746 
—253.744  -—195.990 
-—254.078  -190.198 
—254.354 -—184.378 
— 254.581 — 178.538 
-—254.766 -172.681 
-—254.917 -166.812 
-—255.038 -160.934 
200 COs rsoo.0O0 
-—255.214 -149.160 
O02 in Ao ec Ol 
200920) Orono 
=2000(0) 1347 
-255.406 -—125.570 
—255.439  -—119.668 
=200.469 —=113.764 
=255.499° ~~ —107.659 
= 200/050 OlLG5S 
= 200-005 — 96.045 
— 255.600 - 90.137 
— 255.641 — 84.226 
— 255.688 =78.315 
— 255.740 —72.402 
= 2O0W96 — 66.487 
— 255.863 - 60.570 
72215) SEIS — 54.650 
— 256.017 — 48.729 
— 256.106 — 42.805 
— 256.204 - 36.879 
— 256.311 — 30.950 
— 256.427 - 25.018 
— 256.553 -— 19.083 
— 256.690 — 13.144 
— 256.836 -7.202 
— 256.993 = 1 5 
Se CONeOe 4.692 
— 257.341 10.646 
= 20100) 16.603 
- 257.733 22.564 
— 257.946 28.530 
— 258.172 34.501 
— 258.408 40.476 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nl eS} 


GAS Ja2 


Ja2 


HYDROGEN MONOSULFIDE-D1 (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


201.484 
201.685 
210.971 
218.126 
224.014 
229.064 
233.514 
237.505 
241.128 
244.449 
247.516 
250.364 
253.024 
295.518 
257.866 
260.085 
262.187 
264.184 
266.086 
267.902 
269.639 
271.305 
272.903 
274.441 
Phoro2e 
277.350 
278.729 
280.063 
281.354 
282.605 
283.818 
284.997 
286.142 
287.255 
288.339 
289.395 
290.425 
291.429 
292.409 
293.366 
294.302 
295.217 
296.112 
296.989 
297.847 
298.688 
299.513 
300.322 
301.116 


H H-H298 G 

load | kJ / mol 
201.484 138.490 0.000 78.418 
201.485 138.550 0.060 78.045 
202.754 141.777 3.287 57.389 
205.139 144.984 6.494 35.920 
207.808 148.213 9.723 13.805 
210.492 151.491 13.001 — 8.855 
213.097 154.824 16.334 — 31.988 
215.591 1s8:212° 195722 — 55.542 
217.967 161.651 23.161 —79.477 
220.225 165.136 26.646  -103.758 
222.373 168.661 30.171 — 128.358 
224.418 172.220 > 33.730 -—153.254 
226.367 175.809 37.319  -178.424 
228.229 179.424 40.934  -203.853 
230.008 183.063 44.573 -229.523 
231.713 186.722 48.232 —-255.422 
233.348 190.400 51.910  -281.536 
234.919 194.094 55.604 -307.856 
236.430 197.802 59.312 -—334.370 
237.886 201.525 «631085 —~ = 361.070 
239.290 205.259 66.769 -387.948 
240.646 209.005 70.515 -414.995 
241.957 212.762 74.272  -442.206 
243.226 216.528 78.038 —-—469.574 
244.455 220.304 81.814 -497.093 
245.647 224.088 85.598 -—524.757 
246.804 227.881 89.391 —§52.561 
247.928 231.682 93.192  -580.501 
249.021 235.490 97.000 -608.572 
250.084 239.305 100.815 -636.770 
Pxe\lleall Ihe) 243.127 104.637 —-665.092 
252.128 246.956 108.466  -693.533 
253.112 250.791 112.301 — 722.090 
254.071 254.633 116.143  —-750.760 
255.008 258.481 119.991 —779.540 
255.924 262.335 123.845 -—808.427 
256.818 266.195 127.705 -837.418 
257.693 270.061 131.571 — 866.511 
258.548 273.932 135.442 —895.703 
259.386 277.809 139.319 —924.992 
260.206 281.692 143.202 -954.376 
261.010 285.581 147.091 — 983.852 
261.797 289.475 150.985 -1013.419 
262.570 293.375 154.885 -1043.074 
263.327 297.281 158.791 -1072.816 
264.071 301.193 162.703 -1102.643 
264.801 305.110 166.620 -—1132.553 
265.517 309.034 170.544 -1162.545 
266.221 312.963 174.473 -—1192.617 


AH; AG, 
= 
138.490 109.585 
138.481 109.406 
135.666 99.887 
133.506 91.169 
131.685 82.882 
130.163 74.870 
128.624 67.074 
74.267 60.628 
74.304 59.111 
74.350 57.590 
74.402 56.064 
74.455 54.533 
74.509 52.999 
74.561 51.461 
74.610 49.919 
74.656 48.374 
74.698 46.827 
74.735 45.278 
74.768 43.726 
74.796 42.174 
74.820 40.620 
74.838 39.065 
74.852 37.509 
74.860 35.953 
74.864 34.396 
74.863 32.840 
74.857 31.284 
74.846 29.728 
74.830 28.172 
74.809 26.617 
74.782 25.063 
74.751 23.510 
74.714 21.958 
74.672 20.406 
74.625 18.857 
74.573 17.308 
74.514 15.761 
74.451 14.216 
74.382 12.672 
74.307 11.131 
74.227 9.591 
74.142 8.053 
74.051 6.517 
73.955 4.983 
73.854 3.451 
73.748 1.922 
73.637 0.395 
73.522 - 1.130 
73.402 - 2.652 


506 


D2Sj/g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nl ft & 


GAS Ja2 


Ja2 


S 


J/(K mol) 


215.284 
215.505 
226.094 
234.824 
242.387 
249.131 
255.236 
260.848 
266.028 
270.834 
275.320 
279.522 
283.472 
287.198 
290.722 
294.065 
297.243 
300.271 
303.164 
305.931 
308.584 
311.131 
313.581 
315.940 
318.215 
320.411 
322.535 
324.590 
326.581 
328.512 
330.386 
332.207 
333.978 
335.701 
337.379 
339.015 
340.610 
342.166 
343.686 
345.171 
346.622 
348.042 
349.432 
350.792 
352.125 
353.431 
354.711 
355.967 
357.199 


HYDROGEN SULFIDE—D2 (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
215.284 — 23.891 0.000 —88.078 
215.285 — 23.825 0.066 — 88.476 
216.713 — 20.139 3.752 —110.576 
219.486 — 16.222 7.669  -—133.634 
222.686 —12.071 11.820 -—157.503 
225.991 -7.693 16.198  -182.084 
229.270 -3.118 20.773 -207.307 
232.472 643m 25569 econo 
235.572 6.566 30.457 -—259.463 
238.561 11.609 35.500  -286.309 
241.440 16.766 40.657 -313.619 
244.209 22.015 45.906 -341.363 
246.874 27.346 51.237 -369.515 
249.439 32.747 56.638 —398.050 
251.910 38.207 62.098 -426.948 
254.293 43.721 67.612  -—456.188 
256.591 49.282 73.173 -485.755 
258.811 54.884 78.775 -515.632 
260.957 60.523 84414 -545.805 
263.033 66.195 90.086 -5/6.260 
265.044 71.898 95.789 -606.987 
266.993 77.628 101.519 -637.974 
268.883 83.384 107.275  -669.210 
270.718 89.168 113.054  -—700.687 
272.502 94.963 118.854 -732.395 
274.236 100.783 124674  -764.327 
275.923 106.622 130.5138  -796.475 
277.566 112.479 136.370  -828.832 
279.167 118.352 142.243 -861.391 
280.727 124.241 148.132  -894.146 
282.250 130.145 154.036 -927.092 
283.737 136.063 159.954 -960.222 
285.188 141.994 165.885  -993.531 
286.607 147.939 171.830 -1027.016 
287.994 153.895 177.786 -—1060.670 
289.351 159.864 183.755 -1094.490 
290.679 165.845 189.736 -1128.472 
291.979 171.837 195.728 -1162.611 
293.253 177.839 201.730 -1196.904 
294.501 183.853 207.744 -1231.347 
295.725 189.877 213.768 -1265.937 
296.925 195.911 219.802 -1300.670 
298.103 201.955 225.846 -1335.544 
299.259 208.008 231.899 -1370.556 
300.394 214.071 237.962 -1405.702 
301.508 220.144 244.035 -1440.980 
302.603 226.226 250.117 -1476.387 
303.680 232.317 256.208 -1511.921 
304.738 238.417 262.308 -—1547.579 


AH; AG; 
— 23.891 — 35.301 
=23.9211 — 35.371 
—27,738 — 38.857 
— 30.652 —41.317 
—33.025 — 43.216 
— 34.937 — 44.759 
— 36.747 — 46.039 
0 IkZ00 — 45.943 
-91.318 — 40.903 
— 91.309 — 35.862 
— 91.249 — 30.823 
—91.156 =29.192 
— 91.037 — 20.768 
— 90.900 =15.753 
— 90.749 — 10.748 
— 90.590 —6§:/53 
— 90.424 = Ono 
— 90.254 4.209 
— 90.083 9.176 
— 89.910 14.135 
— 89.738 19.085 
— 89.567 24.028 
— 89.398 28.963 
— 89.231 33.891 
— 89.068 38.813 
— 88.909 43.729 
- 88.753 48.638 
— 88.603 53.542 
— 88.457 58.441 
— 88.317 63.336 
— 88.182 68.226 
— 88.054 73.111 
— 87.932 77.993 
— 87.816 82.872 
—87.708 87.747 
- 87.608 SEAS 
STOMeONo 97.489 
— 87.429 102.356 
- 87.353 107.222 
— 87.284 112.085 
— 87.224 116.947 
—87.173 121.808 
- 87.131 126.667 
= Si209G 131.526 
—87.072 136.384 
— 87.056 141.242 
-— 87.048 146.099 
- 87.049 150.956 
— 87.058 155.813 


f 
¥ 


162.500 


Phase 


SOL-A 


SOL-B 


LIQ 


T 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1657.00 


1657.00 
1682.00 


1682.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2831.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


H/S 


Hut 
Hu1 
Hu1 


Hu1 
Hu1 
Hu1 


DYSPROSIUM 
S —(G-H298)/T H H-H298 G 
J/(K mol) ita kJ / mol 
74.894 74.894 0.000 0.000 — 22.330 
75.068 74.894 0.052 0.052 — 22.468 
83.150 75.996 2.861 2.861 — 30.399 
89.410 78.076 5.667 5.667 — 39.038 
94.558 80.406 8.491 8.491 — 48.244 
98.977 82.751 11.358 11.358 —51,920 
102.880 85.028 14.282 14.282 — 68.022 
106.409 87.210 17.279 17.279 — 78.489 
109.678 89.295 20.383 20.383 — 89.295 
112.787 91.290 23.646 23.646 — 100.420 
115.801 93.208 Pe We2 wil —111.850 
118.766 95.060 30.818 30.818 =123:578 
121.716 96.859 34.800 34.800 — 135.602 
124.674 98.614 39.090 39.090 — 147.922 
127.660 100.336 43.719 43.719 -160.538 
129.381 101.306 46.520 46520 -167.864 
xe 4.163 
131.893 101.306 50.683 50.683 — 167.864 
1325313 101.764 51.384 51.384 -—-171.166 
6.574 11.058 
138.887 101.764 62.442 62.442 —171.166 
139.419 102.159 63.341 63.341 — 173.671 
142.272 104.309 68.332 68.332 — 187.757 
144.970 106.379 T3324) ee 73.324 202120 
147.531 108.373 USGS ASSIS —216.746 
149.966 110.296 83.307 83.307 — 231.622 
152.288 UZ 15S 88.298 88.298 — 246.736 
154.507 113.946 937290" 93.290 — 262.076 
156.631 115.681 98.281 98.281 — 277.634 
158.669 117.360 103.273 103.273 — 293.400 
160.627 118.987 108.264 108.264 — 309.365 
162.510 120.564 I Sr20 651250 8251023 
164.326 122.095 118.247 118.247 — 341.865 
164.875 122.560 119.795 119.795 — 346.968 
Remarks 
Hut BREi=—28Sileee=—scoO Nike 


AH, AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


507 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase A As 


GAS Hu1 


Hu1 


DYSPROSIUM (GAS) 


S  -(G-H298)/T H H-H298 G 
J /(K mol) ll kJ / mol 
195.896 195.896 290.370 0.000: ~=— 281.964 
196.024 195.896 290.408 0.038 231.601 
202.004 196.711 292.487 2117 211.686 
206.642 198.251 294566 4.196 191.245 
210.432 199.975 296.644 6274 170.385 
213.636 201.703 298.723 8353 149.178 
216.412 203.372 300.802 10.432 127.672 
218.897 204.962 302.912 12542 105.904 
221.144 206.469 305.044 14.674 83.901 
293,203 207.898 307.205 16.835 61.682 
295.112 209.254 309.399 19.029 39.265 
226.896 210543 311.629 21.259 16.664 
298.576 211.772 313.896 23.526 oui 
230.167 212946 316.201 25.831  -29.049 
231.679 214.070 318545 28175 -52.141 
233.122 215.148 320.925 30.555 -75.382 
234.503 216.185 323.342 32972  -98.764 
935.829 217.185 325.795 35.425 -122.281 
937.104 218.149 328.280 37.910 -145.928 
238.332 219.081 330.797 40.427 -169.700 
239.517 219.983 333.344 42.974 -193.593 
240.661 220.857 335.918 45.548  -217.602 
241.767 221.706 338517 48.147 -241.724 
242.837 222530 341.139 50.769 -265.954 
243.873 223.331 343.781 53.411 -290.290 
244.877 224.110 346.441 56.071 -314.728 
245.850 224.869 349.116 58.746  -339.264 
246.793 225.609 351.804 61.434 -363.897 
247.708 226.331 354.502 64.132  -388.622 


AH; AG; 
290.370 254.293 
290.356 254.069 
289.626 242.084 
288.899 230.283 
288.153 218.629 
287.364 207.103 
286.520 195.694 
285.633 184.394 
284.662 173.196 
283.559 162.101 
282.287 151.115 
280.811 140.242 
279.096 129.492 
277.111 118.873 
274.826 108.397 
257.585 98.289 
255.010 88.993 
252.471 79.839 
249.965 70.818 
247.491 61.922 
245.046 53.143 
242.628 44.474 
240.236 35.910 
237.866 27.445 
235.516 19.075 
233.185 10.795 
230.869 2.601 

0.000 0.000 
0.000 0.000 


162.500 


log Ky 


509 


402.212 DYSPROSIUM BROMIDE (GAS) DyBr3{[g] 
Phase Ai C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) et kJ / mol =I [ - 
GAS 298.1 5) 79.886 404.096 404.096 — 540.154 0.000 —660.685 -—540.154 —570.234 99.903 
300.00 79.920 404.590 404.097 —540.006 0.148 —661.383 -540.268 —570.420 99.319 
400.00 81.207 427.778 407.250 —531.943 8.211 -—703.054 -—586.737 —570.931 74.556 
500.00 81.955 445.985 413.241 — 523.782 16.372 -746.775 -—586.920 —566.957 59.230 
600.00 82.492 460.977 419.984 —515.559 24.595 -—792.145 -—587.098 —562.948 49.009 
700.00 82.929 473.727 426.774 —507.287 32.867 —838.896 -587.297 —558.908 41.706 
800.00 83.312 484.826 433.352 —498.975 41.179 —886.835 -—587.529 — 554.837 36.227 
900.00 83.664 494.659 439.628 — 490.626 49.528 —935.819 -—587.814 — 550.734 31.964 
1000.00 83.997 503.491 445.580 — 482.242 57.912 —985.734 -588.183 —546.595 28.551 
1100.00 84.317 511.512 451.215 — 473.827 66.327 -1036.490 -588.690 —542.413 PSA Si 
1200.00 84.629 518.862 456.550 -— 465.379 74.775  -1088.014 -589.378 — 538.177 23.426 
1300.00 84.934 525.648 461.607 — 456.901 83.253 -1140.244 -590.284 — 533.875 21.451 
1400.00 85.236 531.954 466.410 — 448.393 91.761 -1193.127 -—591.445 —529.494 19.756 
1500.00 85.534 537.844 470.978 — 439.854 100.300 -1246.621 -592.892 —525.020 18.283 
1600.00 85.829 543.374 475.331 —431.286 108.868 -1300.684 -594.656 —520.440 16.991 
1700.00 86.123 548.586 479.489 — 422.688 117.466 -1355.285 -611.392 —515.523 15.840 
1800.00 86.415 SSH) || 7/ 483.466 -—414.061 126.093 -1410.392 -613.476 — 509.823 14.795 
1900.00 86.706 558.197 487.277 -—405.405 134.749 -1465.980 -615.538 —504.008 13.856 
2000.00 86.997 562.652 490.935 —396.720 143.434 -1522.024 -617.579 — 498.086 13.009 
References 
Phase H/S Cy 
GAS Pa2 Pa2 
268.858 DYSPROSIUM CHLORIDE DyCl3 
Phase T (e S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] J/(K mol) I kJ / mol ] [ - 
SOL-B 298.15 97.068 1539741 153.971 — 989.934 0.000 -1035.841 -989.934 —913.728 160.081 
300.00 97.161 154.572 153.973 — 989.754 0.180 -1036.126 -989.901 —913.255 159.012 
400.00 100.912 183.087 157.835 —979.833 10.101  -1053.068 -—987.990 — 887.989 115.960 
500.00 103.363 205.882 165.241 —969.613 20.321 -1072.554 -985.931 — 863.225 90.180 
600.00 105.303 224.904 173.643 —959.177 30.757 -1094.120 -983.772 — 838.885 73.031 
700.00 107.002 241.266 182.161 —948.561 41.373 -1117.447 -981.538 -—814.913 60.810 
800.00 108.572 255.658 190.467 — 937.781 52.153 -1142.307 -979.240 —791.265 51.664 
900.00 110.068 268.533 198.438 — 926.849 63.085 -1168.528 -976.893 —767.909 44.568 
924.00 110.419 271.434 200.296 —924.203 65.731 -1175.008 -976.325 — 762.343 43.096 
27.621 25.522 
LIQ 924.00 144.766 299.055 200.296 — 898.681 91.253 -1175.008 -950.803 -— 762.343 43.096 
1000.00 144.766 310.498 208.243 —887.679 102.255 -1198.177 -946.439 -—747.018 39.020 
References 
Phase H/S Cy 
SOL-B Pa2 Pa2 
LIQ Dw4 Dw4 


] 


510 


DyCl3{g] DYSPROSIUM CHLORIDE (GAS) 268.858 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] $= JK mol) i) | kJ / mol [ - 

GAS 298.15 78.144 376.485 376.485 —677.390 0.000 —789.639 -677.390 — 667.526 116.948 
300.00 78.198 376.969 376.487 —677.245 0.145 —790.336 -677.392 — 667.465 116.216 
400.00 80.204 399.775 379.583 — 669.313 8.077 —829.223 -677.469 — 664.144 86.728 
500.00 81.288 417.799 385.486 — 661.234 16.156 —870.133 -677.552 — 660.804 69.034 
600.00 82.010 432.687 392.148 — 653.067 24.323 —912.679 -677.662 —657.444 57.236 
700.00 82.559 445.371 398.868 — 644.838 S215 52 —956.597 -677.815 — 654.063 48.807 
800.00 83.018 456.426 405.386 — 636.558 40.832 -1001.699 -678.017 —650.657 42.484 
900.00 83.423 466.228 411.612 — 628.236 49.154 -1047.841 -678.280 -— 647.222 37.564 
1000.00 83.795 475.037 417.522 —619.875 57.515 -1094.912 -678.635 — 643.753 33.626 
1100.00 84.146 483.040 423.120 —611.477 65.913 -1142.822 -679.132 — 640.242 30.403 
1200.00 84.482 490.376 428.423 — 603.046 74.344 -1191.498 -679.812 — 636.678 PETG! 
1300.00 84.808 497.152 433.453 — 594.581 82.809  -1240.878 -680.713 — 633.049 25.436 
1400.00 85.127 503.448 438.230 — 586.085 91.305 -1290.912 -681.870 — 629.341 23.481 
1500.00 85.439 509.332 442.776 —577.556 99.834  -1341.554 -683.314 — 625.540 21.783 
1600.00 85.748 514.856 447.110 —568.997 108.393 -1392.766 -685.078 — 621.633 20.294 
1700.00 86.053 520.064 451.250 —560.407 116.983 -1444.515 -701.814 — 617.389 18.970 
1800.00 86.356 524.991 455.211 —551.786 125.604 -1496.770 -703.901 —612.362 ETO) 
1900.00 86.657 529.668 459.008 —543.136 134.254 -1549.505 -705.968 — 607.220 16.694 
2000.00 86.956 534.120 462.653 —534.455 142.935 -1602.696 -708.016 — 601.970 15.722 

References 

Phase H/S C, 

GAS Pa2 Pa2 

DyCl3*6H20 DYSPROSIUM CHLORIDE HEXAHYDRATE 376.950 

Phase W Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) tl kJ / mol ] [ - 

SOL 298.15 346.015 401.664 401.664 -—2869.998 0.000 -2989.754 -—2869.998 -2450.374 429.295 
300.00 346.068 403.805 401.671 -—2869.358 0.640 -2990.499 -2869.987 -2447.770 426.195 
400.00 348.559 OGL 415.276 -2834.622 35.376 -—3036.109 -—2869.610  -2307.098 301.276 
500.00 350.678 581.728 441.048  -2799.658 70.340 -—3090.522 -—2869.521 -2166.486 226.331 
600.00 352.651 645.840 469.994 -2764.491 105.507 -3151.995 -—2869.683 -2025.867 176.367 

References 

Phase al Hs Cp 


SOL Nb1 


] 


] 


219.495 


Phase aR 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1430.00 


LIQ 1430.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase al dS 


SOL Pa2 
LIQ Pa2 


= 


Cy 


94.151 

94.257 

98.739 
101.992 
104.760 
107.300 
109.717 
112.064 
114.367 
116.644 
118.896 
121.137 
123.368 
124.035 


156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 


S 


J/(K mol) 


118.826 
119.408 
147.185 
169.581 
188.426 
204.767 
219.254 
232.313 
244.240 
255.247 
265.493 
275.098 
284.157 
286.780 

40.962 
327.742 
335.240 
345.366 
354.878 
363.846 
372.330 
380.377 


DYSPROSIUM FLUORIDE 


—(G-H298)/T H H-H298 G 

il kJ / mol 
118.826 -1692.010 0.000 -1727.438 
118.827 -1691.836 0.174 -1727.658 
122.584 -1682.170 9.840 -1741.044 
129.815 -1672.127 19.883 -1756.918 
138.054 -1661.787 30.223 -1774.842 
146.442 -1651.183 40827 -1794.520 
154.655 -1640.331 51.679 -1815.734 
162.570 -1629.242 62.768 -1838.323 
170.149 -1617.920 74.090 -1862.159 
177.391 -1606.369 85.641 -1887.140 
184.311 -1594.592 97.418 -1913.183 
190.929 -1582.590 109.420 -1940.218 
197.268 -1570.365 121.645 -1968.185 
199.118 -1566.654 125.356 -1976.749 

58.576 

199.118 -1508.078 183.932 -1976.749 
205.297 -1497.095 194.915 -1999.955 
213.738 -1481.405 210.605 -2033.991 
221.763 -—1465.715 226.295 -2069.008 
229.410 -1450.025 241.985 -2104.948 
236.711 -—1434.335 257.675 -—2141.761 
243.695 -1418.645 273.365 -2179.400 


AH; AG, 

=" 
—1692.010 -1614.413 
=1691°975-  —1613.932 
—1689.938 -—1588.219 
—1687.746 —-—1563.040 
—1685.439 —-1538.314 
—1683.028 —1513.982 
—1680.508 -1490.004 
—1677.888 -1466.347 
-—1675.190 -1442.986 
—1672.463 -1419.898 
—1669.744 —-1397.058 
-—1667.068  -1374.443 
—1664.469 -1352.031 
—1663.709 -1345.344 
—1605.133 —1345.344 
—1601.154 —-1332.724 
—1595.778 —1315.006 
-—1605.412 -1297.397 
—1600.433 -1279.422 
—1595.468 -1261.723 
—1590.519 -1244.286 


one 


DyF3 


log Ky 
[a 


282.839 
281.011 
207.400 
163.290 
133.922 
WSIS 
97.287 
85.105 
75.374 
67.425 
60.812 
55.226 
50.445 
49.142 


49.142 
46.410 
42.931 
39.864 
37.128 
34.687 
32.497 


ole 


DyF3(g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mM iS 


GAS Pa2 


| —+— 


Pa2 


DYSPROSIUM FLUORIDE (GAS) 


S  -~(G-H298)/T H H-H298 G 
J/(K mol) lal kJ / mol 
341.110 341.110 -1245.577 0.000 -1347.279 
341.551 341.111 -1245.445 0.132 -1347.910 
362.803 343.978 -1238.047 7.530 -1383.168 
380.016 349.520 -1230.329 15.248 -1420.337 
394.411 355.835 -1222.432 23.145 -1459.078 
406.766 362.249 -1214.415 31.162 -1499.151 
417.587 368.504 -1206.311 39.266 -1540.380 
427.217 374.502 -1198.134 47.443 -1582.629 
435.897 380.215 —1189.895 55.682 -1625.792 
443.801 385.641 -1181.601 63.976 -1669.783 
451.062 390.795 -1173.256 72.321 -1714.531 
457.780 395.692 -1164.863 80.714 -1759.977 
464.034 400.353 -1156.423 989.154 -1806.071 
469.887 404.796 -1147.940 97.637 -1852.770 
475.390 409.038 -1139.412 106.165 -1900.037 
480.586 413.095 -1130.843 114.734 -1947.838 
485.508 416.982 -1122.231 123.346 -1996.145 
490.186 420.713 -1113.578 131.999 -2044.932 
494.645 424.299 -1104.885 140.692 -2094.175 


AHy AG; 
-1245.577 -1234.254 
-—1245.584 -1234.184 
-—1245.816 -1230.343 
-—1245.948 -1226.459 
-1246.084 -1222.550 
-1246.261 -1218.614 
-—1246.488 -1214.649 
-—1246.780 -1210.653 
-1247.166 -—1206.619 
-—1247.695 -1202.540 
-—1248.408 -1198.405 
—1249.341 -1194.202 
-—1250.528 -1189.918 
—1251.999 -—1185.539 
—1253.785 -1181.052 
-—1270.540 -1176.227 
-—1272.639 —-1170.618 
-1274.712 -1164.894 
—1276.759 -—1159.061 


219.495 


log Ky 
[ = 


216.236 
214.891 
160.666 
128.127 
106.432 
90.934 
79.308 
70.264 
63.027 
57.104 
52.165 
47.984 
44.396 
41.284 
38.557 
36.141 
33.970 
32.025 
30.272 


] 


543.213 


Phase Wi 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase in fs 


GAS Pa2 


(———— 


Pa2 


DYSPROSIUM IODIDE (GAS) 


S  ~(G+H298)/T 


J/(K mol) 


432.488 
432.992 
456.537 
474.923 
490.020 
502.836 
513.980 
523.844 
532.697 
540.732 
548.092 
554.883 
561.191 
567.082 
572.609 
577.818 
582.743 
587.417 
591.864 


H H-H298 G 

eal kJ / mol 
432.488  -332.210 0.000  -461.156 
432.490  -332.059 0.151 -461.957 
435.695 -323.873 8.337 -506.488 
441.769 -315.633 16.577 ~—553.095 
448.590  -307.352 24.858  -601.364 
455.447 =299'0388, 333172 —651.023 
462.082 -290.692 41.518 -701.876 
468.407 -282.317 49.893 -753.776 
474.401 —273.914 58.296 — 806.611 
480.071 —265.483 66.727 — 860.288 
485.437 —= Soy l0¥4s)  /hopiiitete -—914.735 
490.521  -248540 83.670 -969.888 
495.347 —240.028 92.182 -1025.695 
499.935 —231.489 100.721 -1082.112 
504.306 —222.924 109.286  -1139.100 
508.479 —214.333 117.877 -1196.623 
512.469 —205.716 126.494 -1254.654 
516.291 —197.072 135.1388 -1313.164 
519.960  -188.402 143.808 -1372.130 


AH; AG; 
-332.210  -386.885 
—332.262  —387.224 
—359.344  -—404.261 
— 426.199 -409.020 
—426.370  -405.569 
— 426.567 —402.087 
-— 426.802 -398.574 
=427.095  —395.029 
—427.477 —-—391.447 
— 428.002 -387.820 
— 428.711 — 384.137 
- 429.644 —-—380.386 
— 430.835 —376.554 
— 432.316 —372.627 
—434.119  -—368.591 
— 450.898  —364.216 
- 453.029 -359.055 
—455.143 —-—353.777 
— 457.239  —-—348.387 


514 


Dy203 


Phase 


SOL 


T 


a a 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL 


ab HS 


Nb1,H7 


Cy 


115.360 
115.627 
125.687 
131.378 
135.348 
138.506 
141.231 
143.704 
146.022 
148.237 
150.382 
152.479 
154.540 
156.575 
158.589 
160.589 
162.576 
164.553 
166.523 


Cp 


e 


S 


J/(K mol) 


149.800 
150.514 
185.323 
214.028 
238.349 
259.457 
278.133 
294.913 
310.175 
324.196 
337.187 
349.307 
360.683 
371.414 
381.584 
391.258 
400.494 
409.337 
417.827 


DYSPROSIUM OXIDE 


—(G-H298)/T H H-H298 G 

il kJ. / mol 
149.800 -1863.102 0.000 -1907.765 
149.802 -1862.888 0.214 -1908.043 
154.480 -1850.764 12.338 -1924.894 
163.605 -1837.890 25.212 -1944.904 
174.087 -1824.545 38.557 -1967.554 
184.808 -1810.847 52.255 -1992.467 
195.328 -1796.858 66.244 -2019.365 
205.477 —1782.609 80.493 -2048.031 
215.195 -1768.122 94.980 -2078.297 
224.475 -1753.409 109.693 -2110.025 
233.333 -1738.477 124.625 -2143.102 
241.793 -1723.334 139.768 -2177.433 
249.883 —-1707.983 155.119 -2212.938 
257.631 —-1692.427 170.675 -2249.548 
265.063 -1676.668 186.434 -2287.202 
272.204 -1660.709 202.393 -2325.848 
279.076 -1644.551 218.551 -2365.440 
285.701 -1628.194 234.908 -2405.934 
292.097 -1611.641 251.461 -2447.295 


AH; AG; 
-—1863.102 -1771.359 
-1863.074  -1770.790 
-—1861.026 -1740.312 
-—1858.350 -1710.435 
-—1855.392 -1681.127 
-—1852.312 -1652.325 
-1849.174 -1623.969 
-—1846.028 -1596.007 
-—1842.942 -1568.394 
-—1840.019 -1541.082 
-—1837.342 -1514.026 
-—1834.986 -1487.181 
-1833.019 -1460.503 
-—1831.504 -1433.951 
-—1830.504 -1407.483 
-1859.326 -1380.629 
-—1858.725 -1352.487 
-1857.961 -1324.382 
-—1857.034 -1296.322 


372.998 


log K; 
[ = 


310.335 
308.322 
227.261 
178.688 
146.355 
123.298 
106.034 
92.630 
81.924 
73.180 
65.904 
59.756 
54.492 
49.935 
45.950 
42.422 
39.248 
36.410 
33.856 


] 


167.260 


Phase ill 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1795.00 


LIQ 1795.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3132.00 


References 
Phase nl HS 


SOL Hu1 
LIQ Hut 


Cy 


(_——_—= 


28.085 
28.090 
28.382 
28.740 
29.193 
29.750 
30.418 
31.197 
32.089 
33.094 
34.213 
35.446 
36.793 
38.254 
39.830 
41.519 
43.230 


38.702 
38.702 
38.702 
38.702 
38.702 
38.702 
38.702 
38.702 
38.702 
38.702 
38.702 
38.702 
38.702 
38.702 
38.702 
38.702 


Cp 


Hu1 
Hu1 


ERBIUM 
S —(G-H298)/T H H—-H298 G 
J/(K mol) I kJ / mol 
TEMS UShalihe} 0.000 0.000 —21.818 
US 52 73.179 0.052 0.052 —21.954 
81.472 74.284 2.875 2.875 =29:714 
87.842 76.381 S158) Swi — 38.190 
93.121 78.743 8.626 8.626 — 47.246 
97.661 81.129 11.573 wears — 56.790 
101.676 83.451 14.580 14.580 — 66.761 
105.303 85.681 17.660 17.660 =/7.1\12 
108.635 87.812 20.823 20.823 —87.812 
111.740 89.847 24.082 24.082 — 98.832 
114.666 91.795 27.446 27.446 —110.154 
117.453 93.662 30.928 30.928 —121.761 
120.128 95.457 34.539 34.539 — 133.640 
122.716 97.189 38.291 38.291 — 145.783 
125.234 98.863 42.194 42.194 — 158.181 
127.699 100.487 46.260 46.260 — 170.828 
130.003 101.989 50.285 50.285 — 183.069 
11.088 19.903 
141.091 101.989 70.188 70.188 — 183.069 
141.198 102.097 70.382 70.382 —183.775 
143.291 104.211 74.252 74.252 — 198.001 
145.276 106.215 78.122 78.122 — 212.430 
147.164 108.120 81.992 81.992 —227.053 
148.965 109.936 85.862 85.862 — 241.860 
150.685 111.671 89.733 89.733 — 256.843 
G2 SR 113.331 93.603 93.603 —271.994 
153.912 114.923 97.473 97.473 — 287.307 
155.430 116.452 101.3438 101.343 —302.775 
156.891 117.923 (OS: 21Gee T0528 —318.391 
158.298 119.340 109.084 109.084 — 334.151 
159.656 120.707 112.954 112.954 — 350.049 
160.968 122.027 116.824 116.824 — 366.081 
162.237 123.304 120.694 120.694 — 382.241 
162.635 123.703 ZAI 8S 2198s — 387.439 
Remarks 
Hu1 BPT= 3132., L= 261.4 kJ 


AH AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


g15 


516 


Er(g] 


Phase T 
[K ] 


GAS 2938:15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 


References 
Phase lmled! xs) 


GAS Hu1 


(—— 


Hu1 


J/(K mol) 


194.025 
194.154 
200.134 
204.772 
208.562 
211.768 
214.552 
217.014 
219.223 
221.233 
223.084 
224.806 
226.421 
227.946 
229.394 
230.776 
232.099 
233.370 
234.595 
PSI 
236.920 
238.027 
239.101 
240.144 
241.157 
242.142 
243.101 
244.035 
244.945 
245.831 


ERBIUM (GAS) 


S —(G-H298)/T H H-H298 G 

1 [ kJ / mol 
194.025 317.147 0.000 259.298 
194.026 317.185 0.038 258.939 
194.841 319.264 2.117 239.211 
196.381 321.343 4.196 218.957 
198.105 323.422 6.275 198.284 
199.834 325.501 8.354 177.263 
201.503 327.586 10.439 155.944 
203.092 329.677 12.530 134.364 
204.597 331.773 14.626 112.550 
206.019 333.882 16.735 90.526 
207.365 336.010 18.863 68.309 
208.641 338.161 21.014 45.913 
209.854 340.340 23.193 23.351 
211.010 342.551 25.404 0.632 
212.114 344.795 27.648 — 22.236 
213.172 347.075 29.928 — 45.245 
214.187 349.390 32.243 — 68.389 
215.163 351.741 34.594 — 91.663 
216.104 354.128 36.981 -115.061 
217.013 356.551 39.404 -138.580 
217.892 359.008 41.861 -162.215 
218.744 361.499 44352 -185.963 
219.569 364.023 46.876  -209.820 
220.372 366.577 49.430  -233.782 
220.152 369.160 52.013  -257.848 
221.911 371.771 54.624 -282.013 
222.651 374.409 57.262  -306.275 
223.372 377.070 59.923 -330.632 
224.076 379.753 62.606 -355.081 
224.764 382.457 65.310  -379.620 
225.436 385.179 68.032  -404.247 


246.696 


AH AG; 
317.147 281.116 
317.133 280.893 
316.389 268.924 
315.612 257.147 
314.795 245.530 
313.929 234.054 
313.006 222.705 
312.017 211.476 
310.950 200.362 
309.801 189.358 
308.564 178.462 
307.233 167.674 
305.801 156.991 
304.260 146.415 
302.601 135.946 
300.814 125.584 
279.008 115.386 
277.489 106.338 
276.006 97.368 
274.559 88.472 
273.146 79.644 
271.767 70.880 
270.420 62.174 
269.104 53.525 
267.817 44.927 
266.558 36.378 
265.325 27.876 
264.116 19.417 
262.929 10.999 
261.763 2.621 

0.000 0.000 


167.260 


log Ky 
[ = 


— 49.250 
— 48.908 
=o0. bo 
— 26.864 
= leis) 
— 17.465 
— 14.541 
— 12.274 
— 10.466 
One 
—7.768 
=6.737 
=15){S15)// 
=—01099 
— 4.438 
-3.859 
—3.348 
=Ezo 
— 2.543 
-—2.201 
= 148k 
— 1.610 
— 1.353 
Sillaliike 
- 0.903 
-0.704 
- 0.520 
— 0.350 
-0.192 
-—0.044 
0.000 


] 


406.972 


Phase iW 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase int fs} 


GAS Pa2 


—_— == 


Pa2 


S —(G-H298)/T 


J/(K mol) 


403.485 
403.979 
427.178 
445.391 
460.362 
473.062 
484.087 
493.827 
502.549 
510.444 
517.657 
524.296 
530.445 
536.171 
541.529 
546.564 
561.312 
555.804 
560.067 


ERBIUM BROMIDE (GAS) 


H H-H298 G 

et kJ / mol 
403.485  -546.012 0.000 -666.311 
403.486 -545.864 0.148  -667.058 
406.640 -537.797 8.215 -708.668 
412.634 -529.633 16.379  -752.329 
419.378 -521.422 24.590 -797.639 
426.163  -513.183 32.829  -844.326 
432.730 -504.926 41.086  -892.196 
438.988  -496.657 49355  -941.101 
444.915 -488.379 57.633 -990.927 
450.519 -480.094 65.918 -1041.583 
455.818  -471.805 74.207 -1092.993 
460.833  -463.511 82.501 -1145.095 
465.589 -455.214 90.798 -1197.836 
470.106 -446.914 99.098 -1251.170 
474.404 -438.611 107.401 -1305.058 
478.502 -430.306 115.706 -1359.465 
482.416  -421.999 124.013 -1414.362 
486.162 -413.691 132.321 -1469.719 
489.751  -405.381 140.631 -1525.515 


AH, AG, 
-546.012 -576.421 
-—546.126 -—576.609 
=592.605 ) )—577.230 
=—592.835 | =573:859 
-—593.097  —569.440 
-593.407 -—565.474 
=—593:779) ~ —561.459 
=094,220) | — 957.393 
=—994°700) —553:272 
—595.393  —549.094 
—596.137  -—544.853 
-—597.004 —540.545 
=998.005  —536.165 
Seige . Ssh. 70e, 
=600.457  —627.171 
-601.930 -522.546 
-623.464 -517.774 
—624.752 —-—511.868 
—626.047 —-—505.893 


S17. 


ErBr3[g] 


log Ky 
a Ge 


100.987 
100.397 
75.378 
59.898 
49.574 
42.196 
36.659 
32.350 
28.900 
26.074 
23.717 
21.719 
20.005 
18.516 
17.210 
16.056 
15.025 
14.072 
13.213 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1049.00 


LIQ 1049.00 
1100.00 
1200.00 


References 
Phase als 


SOL Pa2 
LIQ Dw2 


Cp 


98.062 

98.129 
101.143 
103.546 
105.707 
107.755 
109.743 
A695 
113.625 
114.565 


141.001 
141.001 
141.001 


ERBIUM CHLORIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) I) Ih kJ / mol 


152.716 152,;7116 -—994.587 0.000 -1040.069 
153.323 152.718" '=994°356 0.181 -1040.352 
181.989 156.606 -984.384 10.153 -1057.179 
204.823 164.042 -974.146 20.391 -1076.558 
223.895 172.471 —963.682 30.855 -1098.020 
240.345 181.019  -953.009 41.528 -1121.250 
254.864 189.359 -942.133 52.404 -1146.024 
267.903 197.374  -931.061 63.476 -1172.174 
279.771 205.029 -919.795 74.742 -—1199.566 
285.229 208.649 -914.205 80.332 -1213.409 
31.111 32.635 
316.339 208.649 -881.570 112.967 -1213.409 
323.033 213.798  -874.378 120.159 -1229.715 
335.302 223.419 -860.278 134.259 -1262.640 


AH; AG; 
-994.537  -918.468 
—994.502 -—917.996 
=992.504. ) — 892,796 
-990.528 -868.076 
-988.413  -—843.783 
— 986.201 — 819.851 
— 983.891 —796.244 
—981.487 —772.931 
SSRI) T/A) 19) 
-977.746  —738.695 
—945.111 — 738.695 
-942.468 —-—728.723 
=937.379 *" ~/09.517 


273.618 


log Ky 
et 


160.912 
159.837 
116.586 
90.687 
73.458 
61.178 
51.989 
44.860 
39.170 
36.783 


36.783 
34.604 
30.884 


519 


273.618 ERBIUM CHLORIDE (GAS) ErCl3(g] 
Phase al) C, S) —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] (THU Tava) IL le kJ / mol ] [ - 
GAS 298.15 78.117 376.226 376.226 -— 674.042 0.000 -—786.214 -674.042 — 664.612 116.437 
300.00 78.177 376.709 376.227 — 673.897 0.145 -786.910 -674.044 — 664.554 115.709 
400.00 80.268 399.528 379.324 — 665.960 8.082 —825.772 -674.131 — 661.378 86.367 
500.00 81.245 417.557 385.231 — 657.879 16.163 —866.658 -674.261 — 658.176 68.759 
600.00 81.783 432.421 391.894 — 649.726 24.316 -—909.178 -674.456 -— 654.942 57.018 
700.00 SZalalS 445.055 398.609 — 641.530 32.512 —953.068 -674.722 — 651.669 48.628 
800.00 82.335 456.035 405.116 — 633.306 40.736 -—998.134 -675.064 — 648.354 42.333 
900.00 82.492 465.742 411.323 — 625.065 48.977 -1044.233 -675.490 -—644.990 37.434 
1000.00 82.609 474.440 417.207 —616.809 57.233 -1091.249 -676.010 — 641.574 SoeOne 
1100.00 82.700 482.318 422.774 — 608.544 65.498 -1139.093 -676.633 — 638.101 30.301 
1200.00 82.773 489.517 428.040 —600.270 73.772 -1187.690 -677.370 — 634.567 27.622 
1300.00 82.833 496.145 433.028 -—591.990 82.052 -1236.978 -678.231 — 630.966 aoysraye: 
1400.00 82.885 502.285 437.758 — 583.704 90.3388 -1286.903 -679.228 — 627.294 23.405 
1500.00 82.930 508.005 442.253 -—575.413 98.629 -1337.421 -680.372 — 623.545 PATA! 
1600.00 82.969 Hileoo9 446.531 -—567.118 106.924 -1388.492 -681.674 —619.715 20.232 
1700.00 83.005 518.390 450.612 —558.819 115.223 -1440.082 -683.146 -—615.799 18.921 
1800.00 83.038 52eme5 454.510 —550.517 123.525 -1492.160 -704.681 —611.735 lise 
1900.00 83.068 527.626 458.241 —542.212 131.830 -1544.701 -705.972 — 606.536 16.675 
2000.00 83.096 531.887 461.818 —533.903 140.139  -1597.678 -707.271 -— 601.269 15.704 
References 
Phase H/S Cy 
GAS Pa2 Pa2 
381.710 ERBIUM CHLORIDE HEXAHYDRATE ErCl3*6H20 
Phase iT) Cy S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K ] [ J/(K mol) il kJ / mol ] [ - 
SOL 298.15 343.092 398.702 398.702  -2874.408 0.000 -—2993.281 -2874.408 -2454.412 430.003 
300.00 343.139 400.824 398.708  -2873.773 0.635 -—2994.020 -2874.403 -—2451.806 426.897 
400.00 345.405 499.860 412.196 -2839.342 35.066  -—3039.286 -—2874.345 -2310.961 301.781 
500.00 347.398 Siimloe 437.738 -—2804.701 69.707 -3093.277 -—2874.628 -2170.088 226.708 
600.00 349.283 640.657 466.421 -2769.866 104.542 -3154.261 -—2875.195 -2029.132 176.652 
References 
Phase nt LS Cy 
SOL Nb1 2 


] 


520 


ErF3 


Phase IE 


———. 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1390.00 


SOL-B 1390.00 
1400.00 
1419.00 


LIQ 1419.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Int AS 


SOL-A__— Pa2 
SOL-B Pa2 
LIQ Pa2 


Cp 


96.231 

96.329 
100.068 
102.379 
104.253 
106.022 
107.826 
109.729 
111.765 
113.955 
116.310 
118.838 
121.265 


134.892 
134.892 
134.892 


139.118 
139.118 
139.118 
139.118 
139.118 
139.118 
139.118 


S 


J/(K mol) 


117.570 
118.166 
146.448 
169.040 
187.875 
204.078 
218.352 
231.161 
242.826 
253.580 
263.595 
273.004 
281.038 

Zile2on 
302.289 
303.256 
305.075 

19.903 
324.977 
332.700 
341.679 
350.113 
358.065 
365.586 
372.722 


ERBIUM FLUORIDE 


AG; 


—(G-H298)/T H H-H298 G AH; 
eh kJ / mol 
117.570 -1693.683 0.000 -1728.737 -—1693.683 
117.572 -1693.505 0.178 -1728.955 —1693.644 
121.403 -1683.665 10.018 -1742.244 -1691.447 
128.747 -—1673.536 20.147 -1758.056 -1689.219 
137.075 -1663.203 30.480 -1775.928 -1686.991 
145.516 -1652.689 40.994 -1795.544 -1684.749 
153.745 -1641.997 51.686 -1816.679 -1682.473 
161.648 -1631.121 62.562 -1839.166 -—1680.148 
169.191 -1620.047 73.636 -1862.874 -—1677.759 
176.380 -1608.762 84.921 -1887.701 -1675.292 
183.235 -1597.251 96.432 -1913.565 —1672.737 
189.782 -1585.495 108.188 -1940.400 -—1670.083 
195.433 -1574.691 118.992 -1965.334 -—1667.602 
29.539 
195.433 -1545.152 148.531 -1965.334 -—1638.063 
196.199 -1543.803 149.880 -1968.362 -1637.646 
197.645 -1541.240 152.443 -1974.141 -—1636.860 
28.242 
197.645 -1512.998 180.685 -1974.141 -—1608.618 
204.731 -1501.730 191.953 -2000.780 -1604.990 
213.013 -—1487.818 205.865 -2034.504 -—1600.666 
220.832 -1473.906 219.777 -2069.098 -1596.523 
228.237 -1459.994 233.689 -2104.510 -1612.451 
235.270 -1446.082 247.601 -2140.696 —1608.144 
241.966 -1432.171 261.512 -2177.615 -—1603.851 


— 1616.224 
— 1615.743 
— 1590.104 
= 1565,027 
— 1540.397 
-—1516.142 
— 1492.210 
— 1468.566 
—1445.185 
— 1422.046 
-— 1399.136 
—1376.442 
-— 1356.197 


—1356.197 
—1354.171 
— 1350.329 


- 1350.329 
— 1335.687 
—1317.876 
— 1300.329 
— 1282.965 
—1264.778 
— 1246.817 


224.255 


log K; 
aa 


283.156 
281.326 
207.646 
163.497 
134.104 
113.136 
97.431 
85.233 
75.489 
67.527 
60.903 
55.306 
50.964 


50.964 
50.525 
49.707 


49.707 
46.513 
43.024 
39.954 
37.231 
34.771 
32.564 


224.255 


Phase ali 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase lAl HS 


GAS Pa2 


= 


Pa2 


ERBIUM FLUORIDE (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


340.110 
340.549 
361.658 
378.773 
393.107 
405.411 
416.173 
425.731 
434.321 
442.119 
449.257 
455.837 
461.939 
467.627 
472.953 
477.961 
482.686 
487.157 
491.402 


H H—-H298 G 

lel kJ / mol 
340.110 -1244.740 0.000 -1346.144 
340.111 -1244.609 0.131 -1346.773 
342.960 -1237.261 7.479 -1381.924 
348.465 -1229.586 15.154 -1418.973 
354.744 -1221.722 23.018  -1457.586 
361.124 -1213.739 31.001 -1497.527 
367.346 -1205.679 39.061 -1538.617 
373.313 -1197.564 47.176 -1580.721 
378.991 -1189.410 55.330 -1623.731 
384.381 -1181.228 63.512 -1667.559 
389.494 -1173.024 71.716 -1712.133 
394.348 -1164.804 79.936 -1757.392 
398.960 -1156.570 88.170 -1803.284 
403.351 -1148.325 96.415 -1849.766 
407.536 -1140.072 104.668 -1896.798 
411.533 -1131.812 112.928 -1944.346 
415.356 -1123.546 121.194 -1992.381 
419.018 -1115.276 129.464 -2040.875 
422.532 -1107.001 137.739 -2089.804 


AH; AG; 
—1244.740  -1233.631 
-—1244.747 —-1233.562 
-—1245.043 -1229.784 
-—1245.269 -—1225.943 
-—1245.510 -1222.056 
=1245.799 —1218.125 
—1246.155 -1214.148 
—1246.591 -1210.122 
—1247.122 -1206.042 
—1247.758 -1201.904 
—1248.510 -1197.703 
—1249.392 -1193.435 
—1250.413 -1189.093 
—1251.585 -1184.673 
—1252.920 -1180.169 
—1254.429 -1175.577 
-—1276.003 -1170.836 
—1277.337 -—1164.957 
—1278.682 -1159.007 


G2 


ErF3[g] 


log Ky 
[ cad 


216.127 
214.782 
160.593 
128.073 
106.389 
90.898 
79.276 
70.234 
62.997 
57.074 
52.135 
47.953 
44 366 
41.254 
38.529 
36.121 
33.977 
32.027 
30.270 


B22 


Erl3[g] 


Phase Y 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase inl # 


GAS Pa2 


[[_——— 


Pa2 


J/(K mol) 


431.610 
432.113 
455.663 
474.041 
489.104 
501.862 
512.926 
522.693 
531.434 
539.345 
546.569 
Se:3}.211 7 
559.373 
565.105 
570.468 
575.507 
580.258 
584.753 


ERBIUM IODIDE (GAS) 


S  -(G-H298)/T H H-H298 G 

ll kJ / mol 
431.610 -339.741 0,000 -468.425 
431.611 -339.590 0.151  —469.224 
434.817 -331.403 8.338  -513.668 
440.891 -323.166 16.575  —560.187 
447.709 -314.904 24.837 -608.366 
454.557 -306.627 33.114  -657.931 
461177 -298.342 41.399 -708.683 
467.480  -290.050 49.691 760.473 
473.446 -281.753 57.988  -813.187 
479.083  -273.453 66.288  -866.732 
484.410 -265.150 74.591 921.033 
489.451 -256.845 82.896  -976.027 
494.228 -248.538 91.203 -1031.660 
498.764 -240.230 99.511 -1087.887 
503.080  -231.920 107.821 -1144.669 
507.194 -223.609 116.132 -1201.970 
511.122 -215.297 124.444 -1259.761 
514.880  -206.983 132.758 -1318.013 
518.481 -198.669 141.072 -1376.704 


589.017 


AH; AG; 
-339.741  -394.666 
~339.793  -395.006 
-366.887 -412.126 
~433.796  -416.960 
-434.057 - 413.569 
-434.371 -410.131 
-434.751  -406.643 
~435.209  -403.103 
-435.757  - 399.507 
~436.407 -395.851 
S437 dif te 92132 
~438.059  -388.343 
~439.084 -384.481 
~440.257 -380.541 
-441,.590  -376.517 
~443,.093  -372.405 
-464.660  -368.144 
-465.983  -362.746 
~467.313  -357.278 


547.973 


log Ky 


382.518 


Phase ili 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nS 


SOL Nb1 


— = 


Cy 


108.490 
108.700 
116.439 
120.592 
123.334 
125.410 
127.130 
128.644 
130.030 
131.331 
132.576 
133.781 
134.956 
136.110 
137.248 
138.373 
139.487 
140.594 
141.695 


Pat 


ERBIUM OXIDE (CUBIC) 


S —(G-H298)/T H H-H298 G 
J/(K mol) i | kJ / mol 
155.645 155.645 -1897.862 0.000 -1944.267 
156.317 155.647 -1897.661 0.201 -1944.556 
188.785 160.021 -1886.356 11.506 -1961.870 
215.252 168.504 -1874.488 23.374 -1982.114 
237.495 178.198 -1862.284 35.578  -2004.781 
256.669 188.070 -1849.843 48.019  -2029.511 
273.530 197.720 -1837.214 60.648 -2056.038 
288.593 206.995 -1824.424 73.4388  -2084.157 
302.219 215.847 -1811.489 86.373 -2113.709 
314.674 224.273 -1798.420 99.442 -2144.562 
326.155 232.291 -1785.225 112.637 -2176.611 
336.815 239.926 -1771.907 125.955 -2209.766 
346.772 247.206 -1758.469 139.393 -2243.951 
356.123 254159 -1744.916 152.946 -2279.100 
364.943 260.810 -1731.248 166.614 -2315.157 
373.298 267.183 -1717.467 180.395 -2352.073 
381.239 273.301 -1703.574 194.288 -2389.803 
388.810 279.182 -1689.570 208.292 -2428.309 
396.050 284.846 -1675.455 222.407 -2467.554 


523 


Er203 

AH AG; log K; 

= ] ee 

-—1897.862 -1808.884 316.909 
-—1897.847 -1808.332 314.859 
—1896.645 -1778.659 232.269 
—1895.076 -1749.340 182.752 
—1893.403  -1720.349 149.770 
—1891.736 -1691.639 126.232 
—1890.127 -1663.165 108.594 
—1888.605 -1634.887 94.886 
—1887.190 -1606.773 83.929 
—1885.902 -1578.795 74.971 
—1884.758 -1550.927 67.510 
—1883.779 -1523.149 61.201 
—1882.984 -1495.439 55.796 
—1882.395  -1467.780 HS 
—1882.034 -1440.152 47.016 
—1881.924 -1412.539 43.402 
-—1921.847 -1384.814 40.186 
—1921.193 -1354.996 37.251 
—1920.462 -1325.215 34.611 


524 


SOL 298:15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1090.00 


LIQ 1090.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1798.00 


References 


Phase nl fs 


SOL Pal 
LIQ Pat 


J/(K mol) 


77.822 
77.993 
85.973 
92.306 
97.702 
102.465 
106.753 
110.766 
114.625 
118.020 
8.452 
126.472 
126.820 
130.137 
133.188 
136.013 
138.642 
141.102 
143.413 


EUROPIUM 
S —(G-H298)/T H H-H298 G 

eel kJ / mol 

77.822 0.000 0.000 — 23.203 
77.823 0.051 0.051 — 23.347 
78.909 2.825 2.825 —31.564 
80.975 5.666 5.666 — 40.487 
83.323 8.627 8.627 — 49.994 
85.724 TET V9 11.719 — 60.007 
88.089 14.931 14.931 -—70.471 
90.387 18.341 18.341 — 81.349 
92.619 22.006 22.006 — 92.619 
94.577 Asieisye\ 245) laos} — 103.088 

9.213 

94.577 34.766 34.766 — 103.088 
94.868 35.147 35.147 — 104.355 
97.671 38.959 38.959 e205 
100.287 42.771 42.771 — 130.373 
102.739 46.582 46.582  -143.835 
105.046 50.394 50.394 -157.569 
107.224 54.206 54.206 -171.558 
109.285 58.017 58.017 -185.785 
111.204 61.753 61.753  -199.945 


145.549 


Remarks 


Pal 


BPT= 1798., L= 144.7 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


151-965 


log Ky 


151.965 


Phase R 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase A hS 


GAS Pat,e 


Pat 


EUROPIUM (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) ihe {k kJ / mol 
188.716 188.716 175:310 0.000 119.044 
188.844 188.716 175.348 0.038 118.695 
194.824 189.532 177.427 Pi 99.497 
199.462 191.071 179.506 4.196 79.774 
203.252 192.795 181.584 6.274 59.633 
206.456 194.524 183.663 8.353 39.143 
209.232 196.193 185.742 10.432 18.356 
211.680 197.780 187.820 12.510 SZ 
213.870 199.282 189.899 14.589 —23.972 
215.851 200.699 Deo inne LOO — 45.459 
217.660 202.038 194.056 18.746 — 67.136 
219.324 203.305 196.135 20.825 — 88.986 
220.865 204.505 198.214 22.904 — 110.997 
222.301 205.644 200.295 24.985 — 133.156 
223.645 206.727 202.378 27.068 — 155.454 
224.911 207.760 204.466 29.156 = ticker 
226.108 208.747 206.561 31.251 — 200.434 
227.247 209.691 208.667 33.357  -223.102 
228.335 210.596 210.789 35.479 — 245.882 


AH; AG; 
175.310 142.247 
175.297, 142.042 
174.602 131.061 
173.840 120.262 
172.957 109.627 
171.944 99.150 
170.810 88.827 
169.479 78.656 
167.893 68.648 
156.830 58.896 
155.097 50.069 
153.364 41.387 
151.632 32.838 
149.901 24.414 
148.173 16.104 
146.449 7.903 

0.000 0.000 
0.000 0.000 
0.000 0.000 


525 


Eu(g] 


log K; 
es | 


— 24.921 
— 24.732 
Sols 
— 12.564 
—9.544 
Sse) 
—5.800 
—4.565 
— 3.586 
STM 
= 21/9 
— 1.663 
122s 
— 0.850 
=—(01526 
— 0.243 
0.000 
0.000 
0.000 


EuBr2 EUROPIUM DIBROMIDE 311.773 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) lal kJ / mol ] [ - 

SOE 298.15 82.394 136.817 136.817 —719.648 0.000 -—760.440 -719.648 — 691.856 121.210 
300.00 82.425 137.327 136.818 -—719.496 0.152 -—760.694 -—719.687 — 691.683 120.433 
400.00 84.098 161.268 140.071 —711.169 8.479 -775.677 —748.617 — 676.296 88.315 
500.00 85.772 180.214 146.269 —702.676 16.972 -792.783 -746.656 — 658.442 68.787 
600.00 87.446 196.000 153.278 — 694.015 25.633 -—811.615 -744.675 — 640.986 55.803 
700.00 89.119 209.605 160.375 — 685.187 34.461 —831.910 -742.673 -— 623.862 46.553 
800.00 90.793 221.615 167.294 -—676.191 43.457 — 853.483 -740.638 — 607.028 39.635 
900.00 92.466 232.405 173.939 — 667.028 52.620 -—876.193 -738.642 — 590.447 34.269 
956.00 93.404 238.015 177.529 — 661.824 57.824 — 889.366 -737.564 —581.259 31.759 

26.303 25.146 

LIQ 956.00 108.784 264.318 177.529 — 636.678 82.970 —889.366 -712.418 — 581.259 31.759 
1000.00 108.784 269.213 181.456 — 631.891 87.757 -—901.104 -710.935 — 575.256 30.048 
1100.00 108.784 279.581 189.913 —621.013 98.635 —928.552 -716.972 — 561.759 26.676 
1200.00 108.784 289.047 197.785 —610.1385 109.513 —956.991 -713.685 — 547.794 23.845 
1300.00 108.784 297.754 205.145 —599.256 120.392 —986.336 -—710.404 — 534.103 21.461 
1400.00 108.784 305.816 212.051 —588.378 131.270 -1016.520 -—707.128 —520.664 19.426 
1500.00 108.784 SCV Prilteworoje) -—577.499 142.149 -1047.481 -703.859 — 507.459 17.671 

References 

Phase a 0S Cy 

SOL Pa2 Pa2 

LIQ Pa2 Pa2 

EuBr2[g] EUROPIUM DIBROMIDE (GAS) 311.773 

Phase il G; S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) ial kJ / mol ] [ - 

GAS 298.15 60.666 337.340 337.340 — 372.376 0.000 —472.954 -372.376 — 404.370 70.844 
300.00 60.680 CYA Alle) 337.341 -— 372.264 0.112 —473.578 -372.455 — 404.568 70.442 
400.00 61.256 355.258 339.729 — 366.164 6.212 —508.268 -403.612 — 408.887 53.395 
500.00 61.636 368.970 344.255 — 360.019 Wenctor/ —544.504 -403.999 -— 410.163 42.849 
600.00 61.939 380.235 349.341 — 353.840 18.536 —581.981 -404.499 — 411.351 35.811 
700.00 62.206 389.803 354.455 — 347.632 24.744 —620.495 -405.119 — 412.446 30.777 
800.00 62.454 398.126 359.405 — 341.399 30.977 —659.900 -405.846 — 413.445 26.995 
900.00 62.690 405.496 364.125 — 335.142 37.234 —700.088 -406.756 — 414.342 24.048 
1000.00 62.919 AT ellile 368.598 —328.861 43.515 —740.974 -407.905 — 415.126 21.684 
1100.00 63.144 418.120 372.831 — 322.558 49.818 -—782.490 -418.517 — 415.697 19.740 
1200.00 63.366 423.624 376.838 — 316.232 56.144 —824.581 -—419.783 — 415.385 18.081 
1300.00 63.585 428.705 380.635 —309.885 62.491 —867.201 -421.032 —414.967 16.674 
1400.00 63.803 433.425 384.239 -—303.515 68.861 -—910.310 -422.266 —414.455 15.463 
1500.00 64.020 437.834 387.667 — 297.124 75.252 —953.876 -—423.484 — 413.854 14.412 

References 

Phase H/S Cy 

GAS Pa2 Pa2 


] 


527 


391.677 EUROPIUM BROMIDE EuBr3 
Phase Tl Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (———— J 4 (K mol) IP Al kJ / mol = [ - 
SOL 298.15 110.627 182.841 182.841 -—753.120 0.000 —807.634 -753.120 —716.359 125.503 
300.00 110.695 183.525 182.843 -—752.915 0.205 -—807.973 -753.176 -—716.131 124.689 
400.00 113.935 215.830 187.226 -—741.678 11.442 —828.010 -796.437 — 694.722 90.721 
500.00 116.749 241.561 195.605 —730.142 22.978 —850.922  -793.279 — 669.656 69.958 
600.00 119.394 263.082 205.105 -718.334 34.786 -—876.183 -790.010 — 645.237 56.173 
700.00 121.959 281.680 214.746 —706.266 46.854 -—903.442 -786.636 — 621.373 46.367 
References 
Phase H/S Cy Remarks 
SOL Pa2 Pa2 Pa2 NDPT= 667. (to EuBr2(SOL) + Br2(GAS)) 
258.323 EUROPIUM CHLORIDE EuCl3 
Phase T Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) ) |i kJ / mol ] [ - 
SOL 298.15 107.013 144.055 144.055 —935.961 0.000 -—978.911 -935.961 — 855.925 149.954 
300.00 107.106 144.717 144.057 — 935.763 0.198 -—979.178 -935.908 — 855.429 148.943 
400.00 111.282 176.134 148.312 — 924.832 11.129 —995.286 -932.953 — 829.042 108.262 
500.00 114.616 201.333 156.478 —913.533 22.428 -1014.200 -929.850 — 803.421 83.933 
600.00 117.620 222.499 165.763 —901.920 34.041 -1035.419 -926.651 —778.434 67.769 
700.00 120.468 240.845 WSO" —890.015 45.946 -1058.606 -923.352 —753.991 56.263 
800.00 123.232 Pol Ns) 184.448 -—877.829 58.182 -1083.519 -919.937 — 730.028 47.666 
897.00 125.866 271.364 193.088 — 865.748 70.213 -1109.161 -916.580 -—707.197 41.182 
56.906 51.045 
LIQ 897.00 142.256 328.270 193.088 —814.703 121.258 -1109.161 -865.535 -—707.197 41.182 
900.00 142.256 328.745 193.539 —814.276 121.685 -1110.146 -865.382 — 706.668 41.014 
1000.00 142.256 343.733 207.823 —800.050 135.911  -1143.784 -860.433 — 689.301 36.005 
1100.00 142.256 357.292 220.804 —785.825 150.136 -1178.846 -864.980 -— 672.331 31.926 
1200.00 142.256 369.670 232.701 -771.599 164.362  -1215.203 -860.212 — 655.028 28.513 
1300.00 142.256 381.056 243.681 -757.373 178.588  -1252.747 -855.458 — 638.122 25.640 
References 
Phase ml fs Cy 
SOL Pa2 Pa2 
LIQ Pa2 Pa2 


] 


528 


EuCl3{[g] EUROPIUM CHLORIDE (GAS) 258.323 

Phase a C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (Jd (KK rol) | I kJ / mol [ - 

GAS 298.15 87.986 363.674 363.674 — 658.143 0.000 -—766.572 -658.143 — 643.586 112.754 
300.00 88.044 364.218 363.676 — 657.980 0.163 -767.246 -658.126 — 643.496 112.043 
400.00 90.073 389.866 367.159 — 649.060 9.083 —805.006 -657.181 — 638.763 83.414 
500.00 91.141 410.089 373.794 — 639.995 18.148 —845.040 -656.312 — 634.261 66.261 
600.00 91.864 426.773 381.274 — 630.843 27.300 —886.907 -655.575 — 629.922 54.840 
700.00 92.382 440.975 388.813 — 621.629 36.514 -—930.312 -654.967 — 625.697 46.690 
800.00 92.742 453.336 396.123 -—612.372 ADT | -975.041 -654.480 -— 621.550 40.583 
900.00 92.965 464.274 403.099 — 603.086 55.057 -1020.932  -654.192 -—617.454 35.836 
1000.00 93.065 474.075 409.715 — 593.783 64.360  -1067.858 -654.166 —613.375 32.039 
1100.00 93.058 482.945 415.976 — 584.476 73.667 -1115.716 -663.632 —609.201 28.929 
1200.00 92.955 491.039 421.899 —575.175 82.968 -1164.421 -663.788 — 604.246 26.302 
1300.00 92.770 498.472 427.507 — 565.888 92.255 -1213.902 -663.972 —599.277 24.079 
1400.00 92.515 505.338 432.824 —556.623 101.520 -1264.097 -664.191 —594.293 PLB N TS 
1500.00 92.205 Salil 437.873 —547.387 110.756 -1314.953 -664.449 — 589.291 20.521 
1600.00 91.853 517.651 442.676 —538.183 119.960 -1366.425 -664.751 — 584.271 19.074 
1700.00 91.472 523.208 447.252 —529.017 129.126 -1418.471 -665.101 -—579.231 17.798 
1800.00 91.076 528.425 451.618 —519.890 138.253  -1471.055 -810.233 —573.971 16.656 
1900.00 90.679 533.339 455.791 —510.802 147.341 -1524.146 -808.978 —560.879 15.420 
2000.00 90.294 537.980 459.785 —501.753 156.390 -1577.714 -807.789 — 547.853 14.308 

References 

Phase H/ S$ Cy 

GAS Pa2 Pa2 

EuCl3*6H20 EUROPIUM CHLORIDE HEXAHYDRATE 366.415 

Phase ai C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] SK mol) | il kJ / mol [ - 

SOL 298.15 366.909 407.103 407.103  -2784.900 0.000 -2906.278 -—2784.900 -2366.025 414.518 
300.00 366.958 409.373 407.110 -2784.221 0.679 -2907.033 -—2784.850 -2363.426 411.509 
400.00 369.573 515.298 421.535 -2747.395 37.505 -—2953.514 -—2782.347 -22293.338 290.338 
500.00 372.188 598.047 448.860 -2710.307 74.593 -3009.330 -—2780.168 -—2083.845 217.698 
600.00 374.803 666.136 479.564 -2672.957 111.943 -3072.639 —2778.286 —1944.761 169.307 


References 
Phase nl iS Cy 


SOL Nb1 e 


] 


] 


208.960 


Phase V) 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
920.00 


SOL-B 920.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase nS 


SOL-A Pa2 
SOL-B Pa2 


[_—————S 


Cp 


99.576 

99.675 
104.297 
108.180 
111.772 
115.228 
118.610 
121.949 
122.614 


150.624 
150.624 
150.624 
150.624 
150.624 
150.624 
150.624 


EUROPIUM FLUORIDE 


S —(G-H298)/T H H—-H298 G 
J/(K mol) 1a kJ / mol 


107.110 107.110 -1584.062 0.000 -1615.997 
107.727 107.112 -1583.878 0.184 -1616.196 
137.063 111.081 -1573.669 10.393 -1628.494 
160.761 118.721 -1563.042 21.020 -1643.422 
180.805 127.439 -1552.043 32.019 -1660.526 
198.295 136.338 -1540.692 43.370 -1679.499 
213.903 145.075 -1529.000 55.062 -1700.122 
228.066 153.521 -1516.971 67.091 -1722.231 
230.754 155.171 -1514.526 69.536 -1726.820 
6.959 6.402 
237.713 155.171 -1508.124 75.938 -1726.820 
250.272 162.284 -1496.074 87.988 -1746.346 
264.628 170.946 -1481.011 103.051 -1772.102 
277.734 179.307 -1465.949 118.113 -1799.230 
289.790 187.348 -1450.887 133.175 -1827.614 
300.953 195.069 -1435.824 148.238 -1857.158 
311.345 202.478 -1420.762 163.300 -1887.779 


AH; AG; 
—1584.062 -1502.099 
—1584.016 -1501.591 
—1581.402 -1474.505 
-—1578.660 -—1448.096 
—1575.832 -—1422.247 
-—1572.897 -1396.880 
=1569:827,  —1371:943 
—1566.680 -1347.396 
—1566.046 -1342.530 
—1559.644 —-1342.530 
—1554.967  -1323.849 
-—1558.607 -—1300.924 
—1552.948 -1277.749 
-—1547.317 -1255.044 
=—1541.711 =1232°772 
—1536.125 —1210.900 


529 


EuF3 


log Ky 
Licrrerd 


263.162 
261.450 
192.551 
151.282 
123.818 
104.236 
89.579 
78.201 
76.225 


76.225 
69.151 
61.776 
55.619 
50.428 
45.995 
42.167 


530 


EuF3(g] EUROPIUM FLUORIDE (GAS) 208.960 

Phase if C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] (———==—-J}/ (Km) ih || kJ / mol ] [ - 

GAS 298.15 81.508 328.382 328.382 -1147.671 0.000 -1245.578 -—1147.671 -1131.680 198.266 
300.00 81.614 328.886 328.383 -1147.520 0.151 -1246.186 -1147.658  -1131.581 197.026 
400.00 85.746 352.994 331.642 -1139.130 8.541  -1280.328 -1146.863 -1126.338 147.085 
500.00 88.121 372.404 337.917 -1130.427 17.244 -1316.630 -1146.045 -—1121.303 117.142 
600.00 89.662 388.616 345.053 -1121.5338 26.138 -1354.703 -1145.322 -1116.424 97.193 
700.00 90.716 402.521 352.293 -1112.511 35.160 -1394.276 -1144.717 -1111.657 82.953 
800.00 91.4414 414.685 359.348 -1103.401 44.270 -1435.149 -1144.228 -1106.970 72.278 
900.00 91.923 425.485 366.108 -—1094.231 53.440 -1477.168 -1143.939 -1102.332 63.978 
1000.00 92.214 435.187 372.539 -1085.023 62.648 -1520.210 -1143.916 -1097.713 57.339 
1100.00 92.350 443.984 378.640 -1075.793 71.878 -1564.175 -1153.388 -1092.997 51.902 
1200.00 92:357 452.020 384.425 -1066.557 81.114 -1608.981 -1153.556 -—1087.500 47.338 
1300.00 92.258 459.409 389.913 -1057.325 90.346 -1654.558 -1153.756 -—1081.988 43.475 
1400.00 92.073 466.240 395.124 -1048.108 99.563 -1700.844 -1153.995 -1076.458 40.163 
1500.00 91.819 472.584 400.079 -1038.913 108.758 -1747.789 -1154.277 -1070.910 37.292 
1600.00 Shes 478.501 404.798 -1029.746 117.925 -1795.347 -1154.606 -1065.342 34.780 
1700.00 91.171 484.038 409.298 -1020.612 127.059 -1843.477 -1154.986 -1059.752 32.562 
1800.00 90.807 489.239 413.596 -1011.513 136.158 -1892.144 -1300.150 -1053.940 30.585 
1900.00 90.437 494.139 417.707 -1002.451 145.220 -1941.315 -1298.928 -1040.295 28.600 
2000.00 90.075 498.769 421.646 —993.425 154.246 -1990.962 -1297.773 -1026.713 26.815 

References 

Phase H/S Cy 

GAS Pa2 Pa2 

Eu203 EUROPIUM OXIDE (CUBIC) 351.928 

Phase T C, S) —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] [ J/(K mol) hl kJ / mol ] [ - 

SOL-C 298.15 124.682 140.164 140.164 -1662.722 0.000 -1704.512 -1662.722 -1566.360 274.420 
300.00 124.891 140.936 140.166 -1662.491 0.231 -1704.772 -1662.675 -1565.762 272.623 
400.00 132.865 178.083 145.177 -1649.560 13.162 -1720.793 -1659.749 -1533.881 200.304 
500.00 137.552 208.269 154.872 -1636.023 26.699 -1740.158 -1656.481 -1502.790 156.995 
600.00 140.947 233.661 165.943 -1622.091 40.631 -1762.288 -1653.212 -1472.360 128.180 
700.00 143.730 255.603 177.219 -1607.854 54.868 -1786.776 -1650.039 -1442.470 107.638 
800.00 146.188 274.958 188.250 -—1593.356 69.366 -1813.322 -1646.972 -1413.029 92.261 
900.00 148.457 292.309 198.865 -1578.622 84.100  -1841.701 -1644.165 -—1383.958 80.323 
1000.00 150.608 308.063 209.009 -1563.668 99.054 -1871.731 -1641.734 -1355.180 70.787 
1100.00 152.683 322.515 218.680 -1548.503 114.219 -1903.270 -1658.116 -—1326.456 62.988 
1200.00 154.705 335.887 227.897 -1533.134 129.588 -1936.198 -1655.693 -1296.411 56.431 
1300.00 156.690 348.349 236.688 -1517.564 145.158 -1970.417 -1653.121 -1266.574 50.892 
1350.00 157.672 354.281 240.934 -1509.705 153.017 -1987.983 -1651.778 —-—1251.733 48.432 

References 

Phase H/S C, Remarks 

SOL-C Fi3/Pa1 Pat TPT (cubic — monoclinic): uncertain 


] 


] 


351.928 


Phase 


SOL-M1 


SOL-M2 


E 
UK] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
895.00 


895.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL-M1 
SOL-—M2 


H/ S$ 


Fi3/Nb1 
Pal 


[_———— 


Cp 


121.754 
121.938 
129.314 
134.081 
137.822 
141.079 
144.077 
146.785 


143.514 
143.702 
147.010 
149.574 
151.632 
153.332 
154.773 
156.022 
ID /eZ9 
158.116 
159.019 
159.852 
160.628 


Cp 


Pal 
Pal 


EUROPIUM OXIDE (MONOCLINIC) 


S 


J/(K mol) 


146.022 
146.775 
182.965 
212.361 
237.147 
258.642 
277.678 
293.995 

0.608 
294.603 
295.403 
310.723 
324.859 
337.965 
350.171 
361.589 
372.310 
382.416 
391.972 
401.035 
409.655 
417.875 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
146.022 -1651.425 0.000 -1694.961 
146.024  -1651.200 0.225 -1695.232 
150.908 -1638.602 12.823 -1711.788 
160.351 -1625.420 26.005 -1731.600 
171.1388 -1611.819 39.606 -1754.108 
182.136 -1597.871 53.554 -1778.921 
192.912 -1583.612 67.813 -1805.754 
202.789 -1569.795 81.630 -1832.921 

0.544 

202.789 -1569.251 82.174 -1832.921 
203.301 -1568.533 82.892 -1834.396 
213.288 -1553.990 97.435 -1864.713 
222.796 -1539.156 112.269 -1896.501 
231.854 -1524.092 127.333 -1929.650 
240.492 -1508.841 142.584 -1964.064 
248.738 -1493.434 157.991 -1999.658 
256.622 -1477.893 173.532 -2036.359 
264.172 -1462.235 189.190 -2074.100 
271.411 -1446.472 204.953 -2112.823 
278.363 -—1430.614 220.811 -2152.478 
285.048 -1414.670 236.755 -2193.016 
291.485 -1398.646 252.779 -2234.395 


531 


Eu203[M] 
AH; AG; log K; 
= [ a 

-—1651.425 -1556.809 272.746 
—1651.383 -1556.222 270.962 
—1648.791 -1524.877 199.128 
—1645.878 -1494.232 156.101 
—1642.940 -1464.180 127.468 
—1640.056 -1434.615 107.052 
—1637.228 -1405.461 91.767 
-—1634.728 -1378.084 80.429 
-—1634.184 -1378.084 80.429 
—1634.076 -1376.653 79.899 
-—1632.055 -1348.162 70.421 
-—1648.769 -1319.688 62.667 
-1646.652 -1289.863 56.146 
—1644.399 -—1260.222 50.636 
-—1642.035 -1230.758 45.920 
-1639.579 -1201.466 41.839 
—1637.044 -1172.341 38.273 
-—1634.442 -1143.376 Shey Ge 
—1921.247  -1114.171 32.332 
-—1915.124 -—1069.500 29.403 
-—1908.987 -1025.153 26.774 


] 


532 


EuS 


Phase V 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 


References 
Phase Al fs 


SOL Mit 


Cp 


46.025 
46.041 
46.902 
47.762 
48.623 
49.484 
50.344 
51.205 
52.066 
52.926 
53.787 
54.648 
55.508 
56.369 
57.230 
58.090 
58.951 
59.812 
60.672 
61.533 
62.393 
63.254 
64.115 


S 


J/(K mol) 


77.404 

77.689 

91.052 
101.610 
110.394 
117.954 
124.618 
130.597 
136.037 
141.040 
145.682 
150.021 
154.102 
157.961 
161.627 
165.122 
168.467 
171.677 
174.767 
177.748 
180.631 
183.423 
186.133 


EUROPIUM MONOSULFIDE 


—~(G-H298)/T 


H H-H298 


G 
kJ/mol 


77.404 
77.405 
79.221 
82.679 
86.586 
90.540 
94.391 
98.087 
101.614 
104.974 
108.175 
W228, 
114.147 
116.941 
119.620 
122.194 
124.673 
127.063 
129.371 
131.604 
133.768 
135.866 
137.905 


[ 


— 418.400 0.000 
— 418.315 0.085 
— 413.668 4.732 
— 408.934 9.466 
—404.115 14.285 
—399.210 19.190 
-394.218 24.182 
—389.141 29.259 
-383.977 34.423 
-378.728 39.672 
-373.392 45.008 
-367.970 50.430 
- 362.463 55.937 
- 356.869 61.531 
—351.189° 67.211 
—345.423 72.977 
—339.571 78.829 
— 333.633 84.767 
=327.609 90.791 
-321.498 96.902 
-315.302 103.098 
-309.020 109.380 
-302.651 115.749 


— 441.478 
— 441.621 
— 450.088 
-— 459.740 
— 470.352 
— 481.778 
— 493.913 
— 506.679 
—520.014 
— 533.872 
— 548.210 
=962,995 
—578.206 
—§93.811 
— 609.792 
— 626.131 
— 642.811 
— 659.820 
— 677.143 
— 694.769 
—712.689 
— 730.892 
—749.371 


AH AG; 
-418.400  -408.718 
-418.408  -408.658 
—421.116 -405.247 
—423.126 -—401.071 
-—424.844  -396.491 
- 426.340 -391.647 
— 427.921 — 386.585 
- 482.459  -380.162 
- 482.796 -368.779 
-—492.530 -—357.269 
—492.855  —344.957 
- 493.098 -332.622 
— 493.261 — 320.271 
- 493.343  -307.911 
-493.343  -295.549 
— 493.261 — 283.189 
- 637.830 -270.638 
—635.878  —250.292 
-633.860 -230.050 
-631.782  -209.910 
-629.652 -—189.870 
-627.477 -—169.929 
-625.270  -150.083 


184.031 


log K; 


184.031 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nS 


GAS Mit 


= 


Mit 


EUROPIUM MONOSULFIDE (GAS) 


S 


J/(K mol) 


272.069 
272.287 
282.555 
290.666 
297.354 
303.037 
307.977 
312.344 
316.256 
319.800 
323.039 
326.020 
328.782 
331.355 
333.763 
336.026 
338.161 
340.181 
342.097 


—(G—-H298)/T H H-H298 G 

kJ / mol 
272.069 88.282 0.000 7.165 
272.070 88.347 0.065 6.661 
273.464 91.919 3.637 —21.103 
276.122 95.554 CUE —49.779 
279.119 99:2238 10.941 -—79.190 
282.140 102.910 14628 -—109.216 
285.068 106.609 18.327 -139.772 
287.861 110.317 22.035  -170.793 
290.508 114.0380 25.748 -—202.226 
293.012 117.749 29.467 -234.032 
295.382 121.470 33.188  -266.176 
297.625 125.195 36.913 -298.631 
299.753 128.922 40.640 -331.373 
CLO TS, 132.652 44370 -364.381 
303.700 136.383 48.101 — 397.638 
305.536 140.116 51.834  -431.129 
307.290 143.850 55.568  -—464.839 
308.968 147.586 59.304 -—498.757 
SHOMSW/7/ 151.323 63.041 — 532.872 


AH; AG; 
88.282 39.925 
88.254 39.625 
84.470 23.738 
81.363 8.890 
78.494 —9§.329 
795.780 — 19.085 
72.907 — 32.445 
16.998 — 44.276 
19.212 a0.) 
3.946 =57.429 
2.008 — 62.923 
0.067 — 68.255 
= 437e —73.438 
—3.822 —78.481 
= 9.07, — 83.395 
SE — 88.187 
— 154.409 — 92.666 
— 154.659 — 89.229 
— 154.929 SE 7, 


533 


EuSj[g] 


log Ky 
[onl 


=61995 
—6.899 
—3.100 
—0:929 
0.464 
1.424 
2.118 
2.570 
2.663 
PAE 
2.739 
2.743 
2.740 
2.733 
2.723 
2.710 
2.689 
2.453 
2.240 


534 


Fig] 


Phase ali 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase I WS 


GAS Jal 


Jal 


J/(K mol) 


158.754 
158.895 
165.409 
170.382 
174.385 
177.731 
180.606 
183.127 
185.372 
187.395 
189.236 
190.927 
192.489 
193.941 
195.297 
196.570 
197.769 
198.902 
199.976 
200.997 
201.970 
202.899 
203.789 
204.641 
205.460 
206.247 
207.006 
207.737 


FLUORINE (GAS) 


S  ~(G-H298)/T H H-H298 G 
te kJ / mol 

158.754 78.910 0.000 31.577 
158.755 78.952 0.042 31.284 
159.645 81.216 2.306 15.052 
161.315 83.444 4.534 ~1.747 
163.170 85.639 6.729 -18,992 
165.018 87.809 8.899  -36.603 
166.791 89.962 11.052 -54.523 
168.469 P2702. 0h 13 (slum neo mie 
170.049 Q4aa1 9 415.3060e (aot 129 
171,535 96.355 17.445  -109.779 
172.935 98.472 19.562  -128.612 
174.255 100.584 21.674 -147.621 
175.502 102.691 23.781 -166.793 
176.684 104.796 25.886  -186.115 
177.805 106.898 27.988  -205.578 
178.872 108.997 30.087 -225.172 
179.889 111.095 32.185  -244.890 
180.860 113.190 34.280 -264.724 
181.789 115.284 36.374 -284.668 
182.680 117.377 38.467 - 304.717 
183.5385 119.469 40.559  -324.866 
184.356 121.559 42.649 -345.110 
185.148 123.648 44.738  -365.445 
185.911 125.736 46.826 385.866 
186.647 127.824 48.914  -406.372 
187.358 129.910 51.000  -426.957 
188.046 131.996 53.086  -447.620 
188.713 134.081 55.171  - 468.357 
189.359 136.166 57.256  -489.167 


208.444 


AH; AG; 

78.910 61.809 
78.923 61.703 
79.580 55.861 
80.126 49.866 
80.585 43.769 
80.980 37.601 
81.330 31.380 
81.646 20.447 
81.937 18.820 
82.206 12.495 
82.458 6.147 
82.697 =0:222 
82.923 -— 6.609 
83.140 - 13.012 
83.346 -— 19.429 
83.545 — 25.859 
83.736 — 32.300 
83.920 — 38.751 
84.098 —45.212 
84.270 —51.682 
84.436 -— 58.160 
84.597 — 64.645 
84.752 =—fAlae 
84.903 - 77.636 
85.049 -— 84.140 
85.190 -— 90.650 
85.326 - 97.165 
85.458 -103.685 
85.586  -110.209 


18.998 


log Ky 
[ = 


=10;829 
-— 10.743 
eee 
SHANE, 
—3.810 
— 2.806 
— 2.049 
— 1.458 
- 0.983 
—0.593 
- 0.268 
0.009 
0.247 
0.453 
0.634 
0.795 
0.937 
1.065 
1.181 
1.286 
1.381 
1.468 
1.548 
1.622 
1.690 
1.754 
1.813 
1.868 
1.919 


] 


37.997 


Phase T 
[K] 


GAS 298715 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase inh ES 


GAS Jal 


Jat 


FLUORINE (GAS) 


S —(G-H298)/T 


J/(K mol) 


202.795 
202.989 
212.222 
rag hs By fear 
226.051 
231.523 
236.337 
240.633 
244.510 
248.043 
251.287 
254.285 
257.074 
259.680 
262.126 
264.430 
266.609 
268.676 
270.642 
272.516 
274.308 
276.023 
277.669 
UZ 
280.774 
282.243 
283.661 
285.031 
286.358 


H H-H298 G 

il kJ / mol 
202.795 0.000 0.000 — 60.463 
202.796 0.058 0.058 — 60.839 
204.044 3.272 SNe — 81.617 
206.452 6.635 6.635 — 103.226 
209.205 10.108 10.108  -125.523 
212.011 13.658 13.658 -148.408 
214.757 17.264 17.264 — 171.806 
217.398 20.912 20.912 — 195.658 
219.918 24.592 24.592 —219.918 
222.317 28.298 28.298 -244.549 
224.598 32,027 32.027 — 269 Oil7, 
226.768 SS) BIS /7KE) — 294.798 
228.834 39.536 39.536 -320.367 
230.804 43.313 43.313 -346.206 
232.686 47.103 47.103 — 372.298 
234.486 50.904 50.904  -398.627 
236.211 Oi NOAA — 425.180 
237.866 58.540 58.540 —451.945 
239.456 62.372 62.372 —478.912 
240.986 66.214 66.214 —506.070 
242.460 70.065 70.065 — 533.412 
243.882 73.924 73.924 — 560.929 
245.256 77.791 77.791 —588.615 
246.584 81.667 81.667 -—616.461 
247.870 85.550 85.550 -— 644.463 
249.116 89.441 89.441 —672.614 
250.325 93.340 93.340 -700.910 
251.498 97.246 97.246 —729.345 
252.638 101.159 101.159 —757.915 


AH; AGy 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


536 


Fe 


Phase T 


A pm 


SOL-A 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1042.00 


SOL-B 1042.00 
1100.00 
1184.00 


SOL-C 1184.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1665.00 


SOL-D 1665.00 
1700.00 
1800.00 
1809.00 


LIQ 1809.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3132.00 


References 
Phase Inf & 


SOL-A Hu1 
SOL-B Hu1 
SOL-C Hu1 
SOL-D Hu1 
LIQ Hu1 


Cp 


24.978 
25.039 
27.365 
29.699 
32.063 
34.592 
37.943 
43.089 
54.434 
83.680 


83.680 
46.401 
41.422 


33.890 
34.017 
34.852 
35.691 
36.525 
37.364 
37.907 


41.123 
41.471 
42.464 
42.553 


46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 


Cp 


Hu1 
Hu1 
Hu1 
Hu1 
Hu1 


S 


J/(K mol) 


27.280 
27.434 
34.974 
41.328 
46.952 
52.079 
56.903 
61.646 
66.668 
69.213 
0.000 
69.213 
TAA 
75.202 
0.760 
75.962 
76.417 
LOSES 
81.787 
84.277 
86.661 
88.160 
0.503 
88.663 
89.522 
91.920 
92.132 
7.632 
99.765 
102.024 
104.384 
106.630 
108.771 
110.817 
WIAs 
114.654 
116.459 
118.196 
119.870 
121.485 
123.045 
124.555 
125.027 


Remarks 


Hu1 


BPT= 3132., L= 349.6 kJ 


IRON 
—(G—-H298)/T H H-H298 G 
kJ / mol 
27.280 0.000 0.000 —8.133 
27.280 0.046 0.046 —8.184 
28.293 2.672 2.672 —11.317 
30.279 5.524 5.524 —15.140 
32.598 8.613 8.613 — 19.559 
35.019 11.942 11.942 —24.513 
37.455 OOM DIDO — 29.964 
39.879 19.590 19.590 — 35.891 
42.302 24.366 24.366 — 42.302 
43.333 26.967 26.967 —45.153 
0.000 
43.333 26.967 26.967 —45.153 
44.775 29.916 29.916 — 49.252 
46.822 33.601 33.601 —55.437 
0.900 
46.822 34.501 34.501 — 55.437 
47.214 35.045 35.045 — 56.656 
49.567 38.488 38.488 — 64.437 
51.776 42.015 42.015 —72.486 
53.860 45.626 45.626 — 80.790 
55.836 49.320 49.320 — 89.338 
57.069 51.766 51.766 —95.020 
0.837 
57.069 52.603 52.603 — 95.020 
57.728 54.049 54.049 — 98.138 
59.562 58.246 58.246 -107.211 
59.723 58.628 58.628 -108.039 
13.807 
59.723 72.435 72.485  -108.039 
61.696 76.623 76.623 -117.221 
63.771 81.226 81.226  -127.543 
65.759 85.828 85.828 -138.094 
67.666 90.431 90.431 — 148.865 
69.498 95.033 95.033  -159.845 
71.261 99.6385 99.635  -171.026 
72.959 104.238 104.238 -182.398 
74.598 108.840 108.840 -193.954 
76.181 113.443 113.448 -205.688 
ileal 118.045 118.045 -217.591 
79.193 122.647 122.647 —-229.660 
80.629 127.250 127.250 -—241.887 
82.022 131.852 131.852  -254.267 
82.459 133.325 133.325  -258.260 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


55.847 


Phase Ap 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 


References 
Phase a es 


GAS Hu1 


(—S 


Hu1 


J/(K mol) 


180.486 
180.645 
188.045 
193.674 
198.148 
201.833 
204.955 
207.659 
210.043 
212.176 
214.110 
215.884 
PAS 
219.056 
220.495 
221.856 
223.149 
224.385 
225.569 
226.709 
227.808 
228.871 
229.902 
230.903 
231.876 
232.825 
233.750 
234.654 
235.538 
236.403 


IRON (GAS) 
S —(G-H298)/T H H-H298 G 

eal kJ / mol 
180.486 415.471 0.000 361.659 
180.486 415.519 0.048 361.325 
181.496 418.090 2.619 342.872 
183.392 420.612 5.141 323.775 
185.492 423.065 7.594 304.176 
187.571 425.455 9.984 284.171 
189.554 427.792 12:321 263.828 
191.419 430.087 14.616 243.194 
193.164 432.349 16.878 222.307 
194.797 434.588 19.117 201.194 
196.327 436.811 21.340 179.878 
197.764 439.026 23.555 158.377 
199.118 441.241 25.770 136.706 
200.397 443.460 27.989 114.876 
201.608 445.690 30.219 92.898 
202.760 447.934 32.463 70.780 
203.857 450.198 34.727 48.529 
204.905 452.483 37.012 26.152 
205.909 454.792 39.321 3.654 
206.872 457.128 41.657 — 18.961 
207.799 459.491 44.020 — 41.687 
208.692 461.883 46.412 — 64.521 
209.555 464.304 48.833 — 87.460 
210.389 466.756 51.285  -110.500 
211.196 469.238 53.767 -133.640 
211.980 471.752 56.281 -~156.875 
212.741 474.297 58.826  -180.204 
213.481 476.873 61.402  -203.624 
214.202 479.480 64.009  -227.134 
214.904 482.118 66.647 -250.731 
215.589 484.787 69.316 -274.414 


237.250 


AH; AG; 
415.471 369.793 
415.472 369.509 
415.418 354.190 
415.088 338.914 
414.452 323.734 
413.513 308.685 
412.234 293.792 
410.497 279.085 
407.983 264.609 
404.672 250.446 
401.766 236.535 
400.539 222.814 
399.226 209.192 
397.834 195.666 
396.370 182.236 
393.885 168.918 
391.952 155.740 
375.859 143.373 
373.566 131.196 
371.299 119.134 
369.060 107.179 
366.850 95.324 
364.669 83.566 
362.518 71.897 
360.398 60.315 
358.309 48.813 
356.252 37.388 
354.225 26.035 
352.230 14.753 
350.266 3.536 

0.000 0.000 


537 


Fe(g] 


log K; 
[ = 


— 64.786 
— 64.337 
— 46.252 
— 35.406 
— 28.184 
— 23.034 
— 19.183 
— 16.198 
— 13.822 
— 11.893 
— 10.296 
— 8.953 
—7.805 
—6.814 
—§.949 
=) S10, 
—4.519 
—3.942 
—3.426 
—2.963 
— 2.545 
—2.165 
= Sig 
= 1)e)0 
= eZ 
—0.944 
— 0.697 
— 0.469 
= Or2o7 
—0.060 
0.000 


] 


538 


FeAsO4 IRON ARSENATE 194.766 

Phase Wi Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) eh kJ/mol ] [ - 

SOL-A 298.15 117.054 161.544 161.544 — 865.335 0.000 -—913.499 -865.335 -772.391 135.320 
300.00 117.144 162.269 161.546 —865.118 0.217 -—913.799 -865.319 -771.814 134.385 
400.00 121.980 196.631 166.199 — 853.162 WAU —931.815 -864.438 -—740.778 96.736 
473.00 N25 yon 217.366 Nf2.588 — 844.129 21.206 -—946.943 -863.778 —718.267 79.320 

0.000 0.000 

SOL-B 473.00 134.960 217.366 WWZ2553 — 844.129 21.206 -—946.943 -863.778 —718.267 79.320 
500.00 136.984 224.914 175.159 — 840.457 24.878 -—952.915 -863.269 —709.975 TATA 
600.00 144.482 250.552 185.634 — 826.384 38.951 -—976.715 -—861.226 —679.503 59.156 
700.00 151.980 273.387 196.567 —811.561 53.774 -1002.932 -858.919 — 649.395 48.458 
800.00 159.477 294.171 207.487 —795.988 69.347 -1031.325 -856.368 -— 619.635 40.458 
893.00 166.450 312.085 217.458 — 780.833 84.502 -1059.525 -—853.861 — 592.254 34.643 

0.000 0.000 

SOL-C 893.00 156.640 312.085 217.458 — 780.833 84.502 -1059.525 -853.861 —592.254 34.643 
900.00 156.908 313.310 218.199 —779.735 85.600 -1061.714 -—853.741 — 590.204 34.255 
1000.00 160.749 330.040 228.558 —763.852 101.483 -1093.893 -852.367 — 561.003 29.304 
1100.00 164.590 345.541 238.496 -—747.585 117.750 -1127.681 -—851.506 — 531.892 25.257 
1200.00 168.431 360.027 248.027 —730.934 134.401 -1162.967 -850.032 — 502.919 21.892 

References 

Phase Gli Cy Remarks 

SOL-A Gi e G1 Wers 472; 

SOL-B U G1 G1 TPT= 893. 

SOL-C G1 

Fe3(AsO4)2 TRIIRON DIARSENATE 445.379 

Phase aT C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) lee kJ / mol ] [ - 

SOL 298.15 264.642 339.908 339.908  -1954.974 0.000  -2056.318 -1954.974 -1765.967 309.390 
300.00 265.220 341.547 339.913 -1954.484 0.490 -2056.948 -1954.931 -1764.795 307.278 
400.00 288.394 421.329 350.6384 -1926.696 28.278 -—2095.228 -1951.919 -—1701.837 222.237 
500.00 303.516 487.392 371.569 -1897.062 57.912 -—2140.758 -1948.210 -—1639.739 171.302 
600.00 315.468 543.818 395.687 -—1866.096 88.878 -—2192.386 -1944.391 -1578.404 137.412 
700.00 325.925 593.246 420.451 -1834.017 120.957 -2249.290 —1940.675 —1517.702 113.252 
800.00 335.584 637.404 444.858 -1800.937 154.037 -2310.861 —1937.255 —1457.516 95.166 
811.00 336.614 641.994 447.501 -1797.240 157.734 -2317.897 -—1936.911 — 1450.922 93.451 

References 

Phase iS C, 

SOL G1 G1 


] 


] 


66.658 


Phase 


SOL 


T 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1923.00 


References 


Phase 


SOL 


ees 


Kut 


| —— 


IRON MONOBORIDE 


S  -(G-H298)/T 


J/(K mol) 


27.698 
28.009 
42.544 
53.963 
63.411 
71.498 
78.590 
84.922 
90.653 
95.899 
100.745 
105.254 
109.476 
113.452 
117.212 
120.783 
124.187 
127.442 
128.171 


Remarks 


Tk1 


H H-H298 G 
Ih II kJ / mol 
27.698 -71.128 0.000 —79.386 
27.699 -71.035 0.093 -79.438 
29.677 —65.981 5.147 — 82.999 
33.432 —60.862 10.266 — 87.844 
37.663 001000 mmm D446 — 93.726 
41.933 -50.432 20.696 -100.481 
46.081 -45.121 26.007 -107.993 
50.051 -39.744 31.384 -116.174 
53.829 -34.304 36.824 -124.957 
57.418 =28.799° 42329) -— 134.288 
60.830 —23.230 47.898  -144.124 
64.075 SUPOIS See ileus 
67.169 -11.898 59.230 -165.165 
70.123 -6.136 64.992 -176.313 
72.950 -0.309 70.819  -187.848 
75.659 5.582 76.710 -199.749 
78.262 11.538 82666  -211.999 
80.765 17.558 88.686  -224.582 
81.328 18.952 90.080 -227.521 
MPT= 1923. 


AH AG; 
Sile2s SOOLOIO 
SN OZ — 69.505 
—70.039 — 69.149 
— 69.503 — 68.998 
— 69.389 — 68.914 
— 69.626 — 68.820 
—70.214 — 68.670 
=| 22 — 68.420 
— 73.050 — 68.018 
S002 Olean 
=f — 66.551 
—78.224 =Oorogs 
—78.743 — 64.608 
STM) SAS — 63.578 
eOLO9 — 62.508 
— 81.622 — 61.377 
— 82.718 — 60.154 
=O 967 —58.168 
— 98.303 — 57.684 


] 


539 


540 


Fe2B 


Phase il) 
[K] 


SOL 2985 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1662.00 


References 
Phase fees, 


SOL Kul 


—— 


DIIRON BORIDE 


Ss) —(G-H298)/T H H—-H298 G 

J/(K mol) hh kJ / mol 

56.651 56.651 =f 128 0.000 — 88.019 

Moll 7 56.653 —70.989 0.139 — 88.124 

78.984 59.625 — 63.384 7.744 —94.978 

96.256 65.283 — 55.642 15.486 — 103.770 
110.620 71.675 — 47.761 23.367 —114.133 
122.978 78.141 — 39.743 31.385 — 125.827 
133.868 84.440 — 31.586 39.542 — 138.680 
143.636 90.484 — 23.291 47.837 —152.563 
152.519 96.250 — 14.858 56.270 — 167.378 
160.687 101.741 —6.287 64.841 — 183.043 
168.264 106.973 2.422 73.550 —199.495 
175.345 111.963 11.269 82.397 — 216.680 
182.003 116.730 20.254 91.382 — 234.550 
188.297 121.293 29.377 100.505 — 253.068 
194.273 125.669 38.638 109.766 — 272.199 
197.837 128.295 44.450 115.578 — 284.355 

Remarks 

Tk1 DPT= 1662. (peritec.) 


AH; AG 
SAS —70.014 
STAN OZ -— 70.007 
=O NE - 69.811 
— 69.807 — 69.784 
—70.083 — 69.762 
—70.878 — 69.653 
= Pil - 69.393 
—74.388 — 68.918 
= ITESSIAG, — 68.137 
— 83.028 — 66.880 
— 87.166 — 65.267 
— 87.847 — 63.415 
— 88.605 — 61.507 
— 89.438 — 59.543 
— 90.342 efx) 
— 90.937 - 56.238 


122.505 


log Ky 
[ a 


12.266 
12.189 
9.116 
7.290 
6.073 
5.198 
4.531 
4.000 
3.559 
3.176 
2.841 
2.548 
2299 
2.073 
1.878 
1762 


] 


215.655 


Phase ii 
[K] 


SOL-1 298.15 
300.00 
400.00 
500.00 
600.00 
650.00 


SOL-2 650.00 
700.00 
800.00 
900.00 
964.00 


LIQ 964.00 
1000.00 
1100.00 
1200.00 
1207.00 


References 


Phase nS 


SOL-1 Jat 
SOL-2 Jat 
LIQ Jat 


[_——= 


Cp 


80.235 
80.276 
82.501 
84.726 
86.951 
88.064 


88.064 
89.176 
91.401 
93.626 
95.050 


106.692 
106.692 
106.692 
106.692 
106.692 


S 


J/(K mol) 


140.666 
141.163 
164.561 
183.210 
198.854 
205.858 
0.643 
206.501 
213.068 
225.121 
236.015 
242.495 
52.083 
294.578 
298.489 
308.658 
317.942 
318.562 


Remarks 


Jat 


IRON DIBROMIDE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
140.666  -248.948 0.000 — 290.888 
140.668 -—248.800 0.148  -—291.148 
143.843 -240.661 8.287  -306.485 
149.912 -232.299 16.649 — 323.904 
XSSHO0) = SB Tike) IS) ZEKS — 343.028 
160.307 -219.340 29.608 — 353.148 

0.418 
160.307 -218.922 30.026 -353.148 
163.8438  -214.491 34.457 -—363.638 
170.763 -205.462 43.486  -385.559 
177.418  -196.211 52.737 -—408.624 
181.525 -190.173 58.775 — 423.938 
50.208 

181.525 -139.965 108.983 — 423.938 
185.666  -136.124 112.824  -434614 
196.392  -125.455 123.493 -464.979 
206.140 -114.786 134.162  -496.316 
206.790 -114.0389 134.909  -498.544 


NBPT= 1207. GAS (FeBr2 + Fe2Br4) 


AH; AG; 
-248.948  -237.373 
-248.986  -237.301 
-277.955  —227.351 
-276.138  -214.912 
-274.361  -202.834 
-273.484  -196.909 
-273.066  -196.909 
2972 20) = 191-083 
~270.536  -179.610 
-269.074  -168.336 
—268.380 -161.197 
-218.172  -161.197 
-217.529  -159.082 
-216.182  -153.289 
~214.422  -147.668 
-214.178  -147.280 


542 


FeBr2[g] IRON DIBROMIDE (GAS) 215.655 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) || kJ / mol ] [ - 
GAS 298.15 60.798 337.340 337.340 —41.422 0.000 — 142.000 — 41.422 — 88.485 15.502 
300.00 60.804 337.716 337.341 — 41.310 0.112 — 142.624 —41.496 —88.777 15.457 
400.00 61.117 BOSI2on 339.730 -—35.214 6.208 -177.314 -—72.508 — 98.180 12.821 
500.00 61.429 368.922 344.251 — 29.086 12.336 -—213.547 -72.925 — 104.555 10.923 
600.00 61.742 380.150 349.326 — 22.928 18.494 —251.018 -73.573 — 110.824 9.648 
700.00 62.055 389.691 354.428 — 16.738 24.684 — 289.521 —74.447 — 116.966 8.728 
800.00 62.368 397.998 359.366 -10.517 30.905 — 328.915 —75.590 — 122.966 8.029 
900.00 62.681 405.362 364.075 -—4.264 37.158 — 369.090 -77.127 — 128.801 7.475 
1000.00 62.994 411.982 368.540 2.020 43.442 -— 409.962 -—79.385 — 134.431 7.022 
1100.00 63.307 418.001 372.767 fs). S185, 49.757 — 451.466 — 82.392 — 139.776 6.637 
1200.00 63.620 423.523 376.770 14.681 56.103 — 493.546 — 84.954 — 144.898 6.307 
1300.00 63.933 428.627 380.565 21.059 62.481 —536.157 -85.806 — 149.859 6.021 
1400.00 64.246 433.377 384.170 27.468 68.890 —579.260 -—86.715 — 154.753 Sais 
1500.00 64.559 437.820 387.600 33.908 75.330 —622.822 — 87.683 — 159.579 SH S\oy// 
1600.00 64.872 441.996 390.870 40.380 81.802 — 666.815 — 88.708 — 164.339 5305 
1700.00 65.185 445.939 393.995 46.883 88.305 -711.213 -—90.742 — 169.014 5.193 
1800.00 65.498 449.673 396.985 Ser4ali7 94.839 —755.996 —92.217 — 173.577 5.037 
1900.00 65.811 453.223 399.853 59.982 101.404 —801.142 -107.848 — 177.353 4.876 
2000.00 66.124 456.607 402.606 66.579 108.001 —846.635 -109.676 — 180.964 4.726 
References 
Phase H/S Cp 
GAS Jat Jat 
FeBr3 IRON TRIBROMIDE 295.559 
Phase U C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) el kJ / mol ] [ - 
Sor 298.15 96.929 173.636 173.636 — 268.199 0.000 -319.969 -268.199 — 243.763 42.706 
300.00 97.069 174.236 173.638 — 268.020 0.179 -—320.290 -268.276 — 243.611 42.416 
400.00 104.600 203.192 177.535 = 257.936 10.263 —339.213 -312.542 — 226.171 29.535 
500.00 WS 227.342 185.143 — 247.100 21.099 —360.771 -—310.095 — 204.852 21.401 
600.00 119.662 248.452 193.970 — 235.510 32.689 —384.581 -307.171 — 184.070 16.025 
References 
Phase H/S C, 


SOL Nb1/e 


] 


] 


431.310 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al eS 


GAS Jal 


Cp 


130.892 
130.902 
131.377 
131.792 
132.183 
132.563 
132.937 
133.308 
133.677 
134.044 
134.410 
134.776 
135.141 
135.505 
135.870 
136.234 
136.598 
136.962 
137.326 


DIIRON TETRABROMIDE (GAS) 


S —(G-H298)/T H H—-H298 G 
J/(K mol) eel kJ / mol 


915.997 515.997 -253.132 0.000  -406.976 
516.806 515.999 -252.890 0.242  -407.932 
594.532 521.140 -239.775 13.357 -461.588 
583.893 530.862 -226.616 26.516  -518.563 
607.956 541.765 -213.418 39.714  -578.191 
628.361 952.715  —200.180 52.952 -640.033 
646.087 563.303  -186.905 66.227 -703.774 
661.766 573.389 -173.593 79.539 -769.182 
675.831 982.942 -—160.244 92888  -836.074 
688.588 991.975 -146.857 106.275  -904.305 
700.268 600.520  -133.435 119.697 -973.756 
711.0414 608.612 -119.975 133.157 -1044.328 
721.042 616.290 -106.480 146.652 -1115.938 


730.378 623.588 -92.947 160.185 -1188.514 
739.135 630.539 =79.379 173.7538- -1261.995 
747.383 637.172 -65.773 187.359 -1336.324 
755.180 643.513 -—$2.132 201.000 -1411.456 
762.575 649.587 —38.454 214.678  -1487.347 
769.610 655.414 -24.739 228.393 -1563.959 


Fe2Br4{g] 

AH; AG, log K; 
Law 

-253.132 -299947 52.549 
-253.262  -300.237 52.276 
-314.364  -303.320 39.610 
-314.293  -300.578 31.401 
-314.708  -297.804 25.926 
-315.599 -294.923 22.007 
-317.052 -291.878 19.058 
-319.319 -288.605 16.750 
-323.053 -285.011 14.887 
-328.312  -280.924 13.340 
-332.706  -276.460 12.034 
-333.704 -271.734 10.918 
-334.846 266.925 9,959 
-336.129  -262.029 9.125 
-337.554 -257.043 8.392 
-341.022  -251.927 7.741 
-343.400  -246.618 7.157 
-374.113 -239.769 6.592 
-377.250  -232.617 6.075 


543 


544 


] 


Fe3C TRIIRON CARBIDE 179.552 

Phase TT Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) [ kJ / mol ] aa 

SOL-A 298.15 105.868 104.600 104.600 25.104 0.000 —6.082 25.104 20.029 —3.509 
300.00 106.023 105.255 104.602 25.300 0.196 -—6.277 25.145 19.998 —3.482 
400.00 114.391 136.902 108.861 36.321 WileZal7 — 18.440 Clee 17.960 -—2.345 
485.00 121.503 159.607 115.808 46.346 21.242 — 31.063 28.934 15.816 - 1.703 

14.493 7.029 

SOL-B 485.00 113.282 174.099 115.808 53.375 28.271 —31.063 35.963 15.816 -1.703 
500.00 113.470 aos 117.609 551076 29.972 — 33.701 36.119 15.191 — 1.587 
600.00 114.725 198.352 129.383 66.486 41.382 —52.526 36.684 10.939 -0.952 
700.00 115.980 216.131 140.536 78.021 52.917 -—73.271 36.453 6.655 -—0.497 
800.00 117.236 231.700 150.978 89.682 64.578 -—95.678 35.341 2.462 -—0.161 
900.00 118.491 245.581 160.732 101.468 76.364 — 119.555 32.999 — 1.523 0.088 
1000.00 119.746 258.130 169.854 113.380 88.276 — 144.750 28.464 —5.143 0.269 
1100.00 121.001 269.602 178.408 125.417 100.313 —171.145 21.663 -—8.132 0.386 
1200.00 122.256 280.184 186.454 137.580 112.476 — 198.641 16.193 — 10.656 0.464 
1300.00 i 2Ssoie 290.020 194.047 149.868 124.764 —227.157 15.861 -— 12.881 0.518 
1400.00 124.767 299.219 201.234 162.282 137.178 — 256.624 15.364 — 15.074 0.562 
1500.00 126.022 307.870 208.058 174.822 149.718 — 286.982 14.712 —17.227 0.600 

34.309 51.463 

LIQ 1500.00 121.336 342.178 208.058 226.285 201.181 — 286.982 66.175 -—17.227 0.600 
1600.00 121.336 350.009 216.688 238.418 213.314 — 321.596 64.841 — 22.745 0.743 
1700.00 WAS 357.365 224.749 250.552 225.448 — 356.968 60.384 —28.115 0.864 
1800.00 121.336 364.300 232.311 262.686 237.582 —393.055 57.507 — 33.239 0.965 
1900.00 121.336 370.861 239.432 274.819 249.715 — 429.816 12.073 — 36.090 0.992 
2000.00 Zlkooo 377.084 246.160 286.953 261.849 -— 467.216 7.952 — 38.519 1.006 

References 

Phase H/S Cy 

SOL-A Nb1 Ku1,e 

SOL-B Tk1 Ku1 

LIQ Kul e 

FeCO3 IRON CARBONATE 115.856 

Phase T C; S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) leat kJ / mol ] Pe 

SOL 298.15 82.082 92.885 92.885 —740.568 0.000 —768.262 -740.568 — 666.670 116.798 
300.00 82.289 93.393 92.886 —740.416 0.152 —768.434 -—740.560 — 666.211 115.998 
400.00 93.499 118.602 96.248 —731.627 8.941 -—779.067 -—739.890 —641.517 eh 7/ 7/4 
500.00 104.709 140.669 102.966 —721.716 18.852 —792.051 -—738.751 -—617.046 64.462 
600.00 115.919 160.751 110.946 -—710.685 29.883 —807.135 -—737.127 —592.849 51.612 
700.00 127.128 179.462 119.411 — 698.532 42.036 —824.156 -—734.964 — 568.965 42.457 
800.00 138.338 197.169 128.033 — 685.259 55.309 —842.994 —-—732.237 —545.431 S51OiG 

References 

Phase H/S Cy 

SOL Nb1 Lal 
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195.899 IRON PENTACARBONYL Fe(CO)5 

Phase T C, S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] SK nl) Vy kJ / mol ] [ - 

LIQ 298.15 240.580 337.649 337.649 —763.998 0.000 -—864.668 -763.998 — 695.066 121.773 
300.00 240.580 339.137 337.653 —763.553 0.445 —865.294 -763.814 — 694.638 120.947 
379.39 240.580 395.622 344.105 —744.453 19.545 —894.548 -756.649 —677.235 93.242 

References 

Phase H/S Cy Remarks 

LIQ Tk1 Tk1 Tk1 BPT= 379.391 L= 34.96 kJ 

195.899 IRON PENTACARBONYL (GAS) Fe(CO)5{g] 

Phase il C, S —(G—-H298)/T H H—-H298 G AH; AG log K; 
[K ] [ J/(K mol) ol kJ / mol ] [ - 

GAS 298.15 167.572 444.990 444.990 — 723.460 0.000 —856.134 -—723.460 — 686.531 120.277 
300.00 168.160 446.028 444.993 —723.149 0.311 —856.958 —-723.411 — 686.302 119.496 
400.00 190.194 497.796 451.902 -—705.102 18.358 -—904.221 -720.603 —674.352 88.061 
500.00 202.506 541.663 465.585 — 685.421 38.039 —956.252 -718.076 — 663.095 69.273 
600.00 210.990 579.372 481.481 —664.725 58.735 -1012.348 -716.269 — 652.281 56.786 
700.00 217.667 612.414 497.874 —643.282 80.178 -1071.972 -715.182 —641.712 47.885 
800.00 223.381 641.860 514.065 —621.224 102.236 -1134.712 -714.702 —631.255 41.217 
900.00 228.535 668.472 529.766 —598.624 124.836 -1200.249 -714.812 — 620.825 36.032 
1000.00 233.342 692.802 544.870 —575.528 147.932 -1268.330 -715.743 —610.341 31.881 

References 

Phase H/ S$ C, 

GAS Tk1,e Tk1,La1 


] 


| 
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FeCl|g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mn iS 


GAS Jat 


(—= = 


Jat 


IRON MONOCHLORIDE (GAS) 


S  ~(G-H298)/T H H-H298 G 
J/(K mol) 1 kJ / mol 
257.580 257.580 251.040 0.000 174.242 
257.817 257.581 O51 Adan 20,071 173.766 
268.962 259.096 254.987 3.947 _—«-147.402 
277.725 261.976 258914 7.874 120.052 
284.934 265.220 262.868 11.828 91.908 
291.053 268.484 266.838 15.798 63.101 
296.367 271.644 270.818 19.778 33.724 
301.062 274.657 274.804 23.764 3.848 
305.268 277.512 278.797 27.757 26.472 
309.077 280.211 282.793 31.753  -57.192 
312.557 282.764 286.792 35.752  -88.276 
315.761 285.180 290.795 39.755 -119.694 
318.729 287.472 294.800 43.760 —151.421 
321.494 289.649 298.807 47.767 -183.433 
324.081 291.721 302.816 51.776 215.713 
326.513 293.697 306.827 55.787 -248.244 
328.806 295.584 310.840 59.800 -281.011 
330.977 297.390 314.854 63.814 -314.001 
333.037 299.122 318.870 67.830 347.203 


AH; AG; 
251.040 215.637 
251.033 215.417 
250.549 203.612 
249.840 1917-955 
248.888 180.464 
247.690 169.151 
246.201 158.029 
244.293 147.116 
241.638 136.452 
238.208 126.113 
235.197 116.037 
233.869 106.160 
232.457 96.389 
230.959 86.721 
229.375 ENS 
226.756 SWE 
224.667 58.417 
208.395 49.941 
205.896 41.666 


126.752 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
950.00 


LIQ 950.00 
1000.00 
1100.00 
1200.00 
1297.00 


References 


Phase nl ES 


SOL Jat 
LIQ Jat 


_—== 


Cp 


76.663 
76.735 
79.673 
81.615 
83.124 
84.392 
85.499 
86.484 
86.937 


102.173 
102.173 
102.173 
102.173 
102.173 


Cp 


Jat 
Jal 


S  -(G-H298)/T 


J /(K mol) 


117.947 
118.421 
140.936 
158.935 
173.953 
186.864 
198.207 
208.335 
213.023 

45.276 
258.299 
263.540 
273.278 
282.168 
290.110 


Remarks 


Jal 


IRON DICHLORIDE 


H H-H298 G 

| Il kJ / mol 
117.947 -341.833 0.000 -376.999 
117.948 -341.691 0.142  -377.218 
120.998  -333.858 7.975  ~=390.232 
126.845 -325.788 16.045 -405.256 
133.479 -317.549 24.284 —-421.921 
140.205 -309.172 32.661 — 439.976 
146.760  -300.676 41.157 -459.241 
153.049 -292.076 49.757 -479.577 
156.083  -287.740 54.093 -490.112 

43.012 

156.083  -244.728 97.105 -490.112 
161.326  -239.619 102.214 -503.159 
171.068  -229.402 112.431 -530.008 
179.961 —=219.185 122.648 —557.787 
187.906  -209.274 132.559 -585.547 


NBPT= 1297., GAS (FeCl2 + Fe2Ci4) 


AH; AG; 
- 341.833 -—302.343 
-—341.800 -302.098 
-340.060  -289.128 
—338.414 -276.588 
—336.898 -—264.368 
=335.526  -252.391 
—334.352 -240.597 
—333.510 -—228.933 
—333.308  —223.129 
=290.296  -—223.129 
=289.570'  =—219.615 
— 288.657 -—212.649 
—287.332  -—205.817 
-— 284.420 -—199.343 


548 


FeCl2[g] IRON DICHLORIDE (GAS) 126.752 
Phase Y C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (Sees (Kamo) I Il kJ/mol ] [ - 
GAS 298.15 57.569 299.265 299.265 — 141.001 0.000 — 230.227 -—141.001 — 155.571 27.255 
300.00 57.616 299.622 299.266 — 140.894 0.107 — 230.781 -141.004 — 155.662 27.103 
400.00 59.459 316.479 301.552 — 135.030 5.971 -—261.622 -141.233 — 160.518 20.961 
500.00 60.425 329.861 305.922 — 129.031 11.970 -—293.962 -141.657 -— 165.295 17.268 
600.00 60.991 340.932 310.861 — 122.959 18.042 —327.518  -142.307 -— 169.965 14.797 
700.00 61.385 350.365 315.847 — 116.839 24.162 —362.094  -143.193 -— 174.508 13.022 
800.00 O1EIS 358.583 320.686 — 110.684 30.317 -397.550 -144.360 — 178.906 11.681 
900.00 62.030 365.870 325.310 — 104.496 36.505 -— 433.780 -145.930 — 183.135 10.629 
1000.00 62.355 372.423 329.699 —98.277 42.724 -—470.700 -148.228 — 187.155 9.776 
1100.00 62.699 378.382 333.858 —92.025 48.976 —508.244 -—151.279 — 190.886 9.064 
1200.00 63.064 383.853 337.799 — 85.737 55.264 —546.360 -153.884 — 194.390 8.462 
1300.00 63.446 388.916 341.539 -79.411 61.590 —585.001 -154.775 -— 197.730 7.945 
1400.00 63.839 393.632 345.093 -—73.047 67.954 —624.131 -155.719 — 200.999 7.499 
1500.00 64.233 398.050 348.478 — 66.643 74.358 —663.718 -156.715 — 204.199 oaatal 
1600.00 64.621 402.208 351.707 -—60.201 80.800 —703.733 -157.762 — 207.331 6.769 
1700.00 64.992 406.136 354.795 —53.720 87.281 -744.152 -159.813 — 210.377 6.464 
1800.00 65.335 409.861 Choyairou — 47.203 93.798 —784.953 -161.304 — 213.308 6.190 
1900.00 65.639 413.402 360.588 -40.654 100.347 —826.118 -176.950 —215.454 5.923 
2000.00 65.893 416.776 363.314 -34.077 106.924 —867.628 -178.800 — 217.432 5.679 
References 
Phase H/S C, 
GAS Jat Jat 
FeCl3 IRON TRICHLORIDE 162.205 
Phase 1 C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) Ih Il kJ / mol ] [ - 
SOL 298.15 96.649 142.336 142.336 — 399.405 0.000 —441.842 -399.405 — 333.926 58.502 
300.00 96.859 142.934 142.337 — 399.226 0.179 —442.106 -399.367 — 333.519 58.071 
400.00 106.691 172.048 146.244 — 389.083 10.322 —457.903 -397.050 —311.905 40.731 
500.00 119.871 197.311 153.975 —377.737 21.668 —476.392 -393.913 — 290.961 30.397 
577.00 124.145 214.885 160.951 — 368.285 Silei20 —492.274 -—391.010 -— 275.318 24.924 
74.688 43.095 
LIQ 577.00 133.888 289.573 160.951 — 325.190 74.215 —492.274 -347.915 —275.318 24.924 
600.00 133.888 294.807 165.983 — 322.111 77.294 -—498.995 -346.827 —272.445 23.718 
603.20 133.888 295.519 166.668 — 321.682 es —499.939 -346.677 — 272.049 23.558 
References 
Phase ml HS C, Remarks 
SOL Jal Jal 
LIQ Jat Jal Jat BPT= 603.2 GAS (Fe2Cl6) 


] 


162.205 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ln 0S 


GAS Jal 


———— 


Jat 


IRON TRICHLORIDE (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


344.214 
344.695 
367.422 
385.413 
400.260 
412.885 
423.860 
433.564 
442.259 
450.135 
457.332 
463.958 
470.096 
475.814 
481.165 
486.193 
490.936 
495.423 
499.682 


H H-H298 G 

Lal kJ / mol 
344.214 -253.132 0.000 -355.759 
344.216 -252.988 0.144  -356.397 
347.299 -—245.083 8.049  -392.051 
353.185 -237.018 16.114 -429.725 
359.830 -228.874 24.258 -469.030 
366.530 -220.684 32.448  -509.703 
373.025 -212.464 40.668  -551.552 
379.223 -204.225 48.907 -—594.433 
385.099 -195.972 57.160 -638.231 
390.659 -187.709 65.423 -682.857 
395.920 -179.437 73.695 -728.236 
400.902 -171.159 81.973 -774.305 
405.628 -162.876 90.256  -821.011 
410.119 -154589 98.543 -868.310 
414.394  -146.298 106.834  -916.162 
418.471 — 138.003 115.129 -964.532 
422.366 -129.706 123.426 -1013.391 
426.094 -121.406 131.726 -1062.711 
429.668 -113.104 140.028 -1112.468 


FeCl3[g] 

AH; AG; log Ky 
= es 

= 253.132 — 247.843 43.421 
PASC Ae, — 247.810 43.148 
— 253.050 — 246.054 32.131 
— 253.194 — 244,294 20021 
—253.591 — 242.481 ZAG, 
— 254.245 — 240.581 17.952 
=259.1199 — 238.568 ISK SV/7/ 
— 256.581 — 236.411 13.721 
— 258.716 — 234.065 12.226 
— 261.633 — 231.445 10.990 
— 264.136 — 228.610 9.951 
— 264.961 — 225.616 9.065 
— 265.876 =222.556 8.304 
— 266.883 —219.427 7.641 
— 267.980 —216.228 7.059 
—270.119 —212.939 6.543 
=271.734 — 209.529 6.080 
— 287.539 — 205.325 5.645 
— 289.576 — 200.946 5.248 


550 


Fe2Cl4{g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ads 


GAS Jal 


(-————— 


Cp 


125.872 
125.950 
128.851 
130.290 
131.108 
131.652 
132.077 
132.458 
132.830 
133.209 
133.600 
134.003 
134.412 
134.820 
135.218 
1S o:o 9 
135.947 
136.257 
136.515 


Jal 


DIIRON TETRACHLORIDE (GAS) 


Ss —(G—-H298)/T H H—-H298 G 
J/(K mol) il It kJ / mol 


464.533 464.533 -—431.370 0.000 -569.871 
465.312 464.536  -—431.137 0.233 —570.731 
501.995 469.518 -418.379 12.991 SSS AT 
530.919 479.008 -405.414 25.956 -670.874 
554.752 489.704  -392.341 39.029 -725.192 
57/5: 00500479 een 619202 O21 OCR =e 700 
592.613 =©510.919"" 366.015) 1 765.355> "840.106 
608.192 520.879 —-352.788 78.582  -—900.161 
622.167 530.321 =Cee28) Shilistilyy Con) 
634.845 539.255  -326.222 105.148 -1024.551 
646.452 547.712  -312.881 118.489 -1088.624 
657.162 565.724 —299.501 131.869 -1153.812 
667.107 563.329 -286.080 145.290 -1220.031 
676.395 570.561 -2/72.619 158.751 -1287.211 
685.109 577.450 259.117 172.253 -—1355.291 
693.318 584.027  -245.576 185.794 -1424.216 
701.078 590.316  -—231.998 199.372 -1493.939 
708.437 596.341 —218.388 212.982 -1564.418 
715.433 602.122  -204.749 226.621 -1635.615 


AH; AG; 
—431.370  —420.559 
-431.355 -420.492 
-— 430.784 -—416.969 
-—430.665 -—413.539 
-— 431.038 -410.087 
— 431.911 - 406.534 
-— 433.367 -402.817 
-435.655  -—398.871 
-— 439.425 -394.601 
-444.730 -389.834 
-449.176  -384.685 
-450.228  -—379.269 
-451.424 —-373.767 
— 452.761 — 368.174 
-—454.240 -—362.487 
-457.763  -—356.666 
- 460.199 -350.650 
- 490.979 -343.090 
—494.195 -335.223 


253.505 


log Ky 


324.410 


Phase T 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2273.00 


References 
Phase nly 


GAS Jat 


Cp 


173.633 
173.745 
177.687 
WAYS 
180.518 
181.125 
181.524 
181.801 
182.003 
182.156 
182.274 
182.370 
182.448 
182.513 
182.569 
182.617 
182.659 
182.697 
182.731 
182.762 
182.790 
182.810 


Jal 


DIIRON HEXACHLORIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) | Il kJ / mol 


537.126 537.126  -654.378 0.000 -814.522 
938.200 537.129 -654.057 0.321 SS 17/ 
588.804 544.002 -636.457 17.921 - 871.979 
628.673 557.091 -618.587 35.791 — 932.923 
661.500 571.837 -600.580 53.798 -997.480 
689.376 586.687 -582.496 71.882 -1065.059 
713.589 601.070 -564.362 90.016 -1135.234 
734.987 614.784 -546.195 108.183 -1207.683 
754.152 627.779  -528.004 126.374 -1282.157 
771.507 640.069 -509.796 144.582 -1358.454 
787.362 651.692  -491.574 162.804 -1436.408 
801.955 662.697  -473.342 181.086 -1515.884 
815.473 673.133 -455.101 199.277 -1596.764 
828.063 683.046 -436.853 217.525 -1678.948 
839.844 692.482 -418.599 235.779 -1762.349 
850.914 701.479 -400.340 254.038 -1846.893 
861.353 710.074 -382.076 272.302 -1932.511 
871.230 718.298  -363.808 290.570 -2019.145 
880.602 726.181 -345.536 308.842  -2106.740 
889.518 733.748  -327.262 327.116 -2195.250 
898.021 741.024 -—308.984 345.394 -2284.630 
903.988 746.162 -295.640 358.738 -2350.405 


551 


Fe2Cl6[g] 
AH; AG; log K; 
[ = 

—654.378 — 598.689 104.888 
— 654.338 — 598.343 104.181 
— 652.392 —579.984 75.738 
— 650.938 —562.061 58.718 
—650.014 — 544.382 47.393 
—649.618 —526.815 39.311 
—649.832 —509.265 33.252 
— 650.907 — 491.641 28.534 
—653.491 — 473.825 24.750 
— 657.644 — 455.629 21.636 
— 660.972 — 437.156 19.029 
— 660.945 — 418.507 16.816 
—661.101 — 399.853 14.919 
— 661.441 — 381.182 13.274 
— 661.964 — 362.482 11.834 
— 664.571 — 343.706 10.561 
— 666.132 — 324.788 9.425 
—696.072 — 304.373 8.368 
— 698.480 — 283.695 7.409 
— 700.907 — 262.897 6.539 
—703.355 — 241.982 5.745 
—705.156 — 226.643 5.208 


552 


FeF2 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1373.00 


LIQ 1373.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2108.00 


References 


Phase nl fs} 


SOL Jat 
LIQ Jat 


Cp 


68.118 
68.196 
TALS 
74.886 
77.139 
78.893 
80.260 
81.317 
82.122 
82.726 
83.173 
83.504 
83.694 


98.324 
98.324 
98.324 
98.324 
98.324 
98.324 
98.324 
98.324 
98.324 
98.324 


Cp 


Jat 
Jat 


S 


J/(K mol) 


86.985 

87.407 
107.564 
123.952 
137.813 
149.841 
160.469 
169.986 
178.597 
186.454 
193.672 
200.343 
204.911 

37.787 
242.698 
244.613 
251.396 
257.742 
263.703 
269.323 
274.639 
279.683 
284.480 
284.854 


Remarks 


Jal 


IRON DIFLUORIDE 


BPT= 2108., L= 223.4 kJ 


—(G—-H298)/T H H-H298 G 

[ kJ / mol 

86.985 —705.841 0.000 -731.776 
86.987 -—705.715 0.126 -731.937 
89.709 -—698.699 7.142  -741.725 
94.969  -691.350 14491 -753.326 
100.984  -683.744 22.097 -766.431 
107.123 -675.939 29.902 -780.827 
113.140  -667.978 37.863 -—796.353 
118.937 -659.897 45.944 -812.884 
124.479  -651.723 54.118 -830.320 
129.761 -643.479 62.362 -848.579 
134.791  -635.183 70.658 -867.590 
139.580  -626.849 78.992 -887.295 
142.933 -620.746 85.095 -902.088 

51.882 

142.933 -568.864 136.977 -902.088 
144.876 -566.209 139.632 -908.667 
151.753 -556.376 149.465 -933.471 
158.182 -546.544 159.297 -958.932 
164.215  -536.712 169.129  -985.007 
169.900  -526.879 178.962 -1011.661 
175.274 -517.047 188.794 -1038.861 
180.369 -507.214 198.627 -1066.580 
185.214 -497.382 208.459 -1094.790 
185.591 -496.595 209.246 -1097.067 


AH; AGy 
—705.841 — 663.179 
-705.819  -662.914 
-704.643 -648.790 
-703.509 -634.960 
-702.464 -621.350 
-701.538 -607.906 
-700.800 -594.583 
-700.398  —581.335 
— 700.681 — 568.099 
-701.693 -554.778 
-—702.254 -—541.416 
-701.110  -528.060 
-700.318  -518.364 
-648.436 -518.364 
-—647.760  —515.813 
-—645.315 -—506.474 
-—642.967 -—497.295 
—641.665 —488.242 
—639.842 -—479.270 
-—652.210  -469.695 
-650.813  -460.125 
—649.424  -450.625 
-649.314 -449.868 


93.844 


log K; 
[ = 


116.186 
115.424 
84.723 
66.334 
54.093 
45.363 
38.822 
33.740 
29.674 
26.344 
23.567 
21.218 
19.721 


19.721 
19.245 
17.637 
16.235 
15.002 
13.908 
12.913 
12.017 
11.209 
11.147 


| 


553 


93.844 IRON DIFLUORIDE (GAS) FeF2([g] 

Phase aly C, S —(G-H298)/T H H-H298 G AH; AG, log Ky 
[K] J/(K mol) Hint kJ / mol I [ - 

GAS 298.15 56.039 LOCO 265.375 — 389.530 0.000 -468.652 -389.530 — 400.055 70.088 
300.00 56.183 265.722 265.376 — 389.426 0.104 —469.1438 -389.530 — 400.120 69.667 
400.00 61.188 282.677 267.654 — 383.521 6.009 —496.591 -389.465 — 403.657 5D ile. 
500.00 63.422 296.600 272.094 —377.277 12.253 -—525.577 -389.436 — 407.211 42.541 
600.00 64.564 308.275 PUT Nike — 370.872 18.658 —555.837 -389.592 — 410.755 Somog 
700.00 65.192 318.280 282.352 — 364.381 25.149 —587.177 -389.981 — 414.255 30.912 
800.00 65.545 327.010 287.401 — 357.842 31.688 —619.450 -390.664 — 417.681 PM PAT 
900.00 65.738 334.742 292.239 — 351.277 38.253 —652.545 -391.779 — 420.996 24.434 
1000.00 65.832 341.674 296.842 — 344.698 44.832 —686.372 -393.656 —424.151 (ala VSS) 
1100.00 65.862 347.951 301.208 — 338.113 51.417 —720.858 -396.327 — 427.058 20.279 
1200.00 65.847 353.681 305.345 — 331.527 58.003 —755.944 -398.598 —429.771 18.707 
1300.00 65.801 358.950 309.269 — 324.945 64.585 -—791.579 -399.206 — 432.344 WAS 
1400.00 651436 363.824 312.994 —318.368 71.162 —827.721  -399.919 — 434.867 16.225 
1500.00 65.648 368.356 316.535 —311.798 Tite. — 864.333 -400.737 — 437.336 15.229 
1600.00 65.550 372.590 319.908 -— 305.238 84.292 —901.382 -401.661 — 439.746 14.356 
1700.00 65.443 376.561 323.125 — 298.689 90.841 —938.842 -403.642 — 442.077 132588 
1800.00 65.328 380.298 326.198 — 292.150 97.380 —976.687 -405.113 —444 296 12.893 
1900.00 65.206 383.827 329.139 —285.623 103.907 -1014.895 -420.787 — 445.728 12.254 
2000.00 65.080 387.168 331.958 —279.109 110.421 -1053.446 -—422.707 -— 446.991 11.674 
2100.00 64.950 390.341 334.663 -272.607 116.923 -1092.323 -424.650 — 448.158 Weiler 
2200.00 64.817 393.359 337.263 —266.119 123.411 -1131.509 -426.614 —449 231 10.666 

References 

Phase H/S Cp 

GAS Jat Jal 

112.842 IRON TRIFLUORIDE FeF3 

Phase ai Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] J/(K mol) IL I kJ / mol ] [ - 

SOL 298.15 91.003 98.324 98.324 -1041.816 0.000 -1071.131 -—1041.816 -—972.303 170.343 
300.00 91.631 98.889 98.326 -1041.647 0.169  -1071.314 -—1041.780 -—971.872 169.218 
400.00 96.372 129.722 102.402 -1030.888 10.928  -1082.777 -—1038.468 -— 949.034 123.931 
500.00 95.669 149.281 109.895 -1022.123 19.693  -1096.763 -—1037.599 — 926.785 96.821 
600.00 96.821 166.821 117.962  -1012.500 29.316 -1112.593 -—1036.275 -— 904.750 78.766 
700.00 98.074 181.840 126.040  -1002.756 39.060  -1130.044 -—1035.185 -— 882.919 65.884 
800.00 99.332 195.018 133.855 —992.885 48.931 -1148.900 -1034.339 — 861.228 56.232 
900.00 100.586 206.790 AE] HN 7 — 982.890 58.926 -1169.001 -—1033.847 — 839.623 48.730 
1000.00 101.840 217.453 148.406 —972.768 69.048 -1190.222 -—1034.022 — 818.041 42.730 
1100.00 103.097 227.219 15 5aoG -—962.521 79.295 -1212.462 -—1034.885 — 796.387 37.817 
1199.00 104.339 236.156 161.458 —952.253- 89.563  -1235.404 -1035.248 -774.925 33.760 

References 

Phase ns Cy Remarks 

SOL Jat Jal Jal SPi= Ooms b=" 202 a kd 


] 


] 
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FeF3[g] 


Phase ali 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nS 


GAS Jal 


| —=—— 


Jal 


J/(K mol) 


304.286 
304.692 
324.400 
340.701 
354.537 
366.517 
377.058 
386.459 
394.933 
402.645 
409.715 
416.243 
422.302 
427.956 
433.254 
438.239 
442.944 
447.399 


IRON TRIFLUORIDE (GAS) 


S —(G-H298)/T H H—-H298 G 

ye kJ / mol 
304.286  -820.901 0.000 -911.624 
304.287 -820.780 0.121  -—912.187 
306.937 -813.916 6.985  -—943.676 
312.107 -806.604 14.297 -976.955 
318.055 -799.012 21.889  -1011.734 
324.142 -791.239 29.662 -1047.800 
330.111 -783.343 37.558 -1084.990 
335.859 —775.361 45.540 -1123.174 
341.349  -767.317 53.584 -1162.250 
346.577 -759.226 61.675 -1202.135 
351.548 -751.099 69.802 -1242.758 
356.276  -/742.945 77.956 -—1284.060 
360.779 -734.768 86.133 -1325.991 
365.071 -726.573 94.328 -1368.507 
369.168 -718.363 102.538 -1411.570 
373.086 -710.142 110.759 -1455.148 
376.838  -701.910 118.991 -1499.209 
380.435 -693.669 127.232 -1543.728 
383.890  -685.422 135.479 -1588.681 


451.630 


AH; AG 
=820,901) 9" =—812795 
=820:913 ~ —812-745 
=821,400 | —809'932 
-822.080 -806.976 
-822.786 -803.891 
- 823.667 -800.675 
=824797  -/9F317 
-826.319 -793.796 
-828.571 -790.070 
-831.590 -786.060 
-834.184  -781.826 
-835.092 -777.426 
-836.087 -772.954 
-837.168 -768.407 
- 838.338  -—763.785 
-840.547 —-759.069 
— 842.231 -— 754.228 
-858.102 -748.589 
-860.206 -742.771 


112.842 


log Ky 
ie) | 


142.398 
141.512 
105.766 
84.304 
69.985 
59.747 
52,059 
46.071 
41.269 
37.327 
34.032 
31.237 
28.839 
26.758 
24.935 
23.323 
21.887 
20.580 
19.399 


ee 


309.656 


Phase Ti 
[K] 


SOL-1 298.15 
300.00 
400.00 
500.00 
600.00 
650.00 


SOL-2 650.00 
700.00 
800.00 
860.00 


LIQ 860.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1366.00 


References 
Phase il PS 


SOL-1 Jat 
SOL-2 Jat 
LIQ Jat 


(—— 


C, 


83.678 
83.683 
83.929 
84.176 
84.422 
84.545 


87.655 
95.395 
110.876 
120.164 


112.968 
112.968 
112.968 
112.968 
112.968 
112.968 
112.968 


IRON DIIODIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) 1 [ kJ / mol 


167.360 167.360 -104.600 0.000 -154.498 
167.878 167.362 -104.445 0.155  -154.808 


191.985 170.647 — 96.065 8.535 —172.859 
210.740 176.859 — 87.659 16.941 — 193.029 
226.109 183.825 —79.229 ZOvolal —214.895 
232.871 187.341 —75.005 29.595 — 226.372 
1.288 0.837 
234.159 187.341 —74.168 30.432 — 226.372 
240.938 190.927 —69.592 35.008 — 238.249 
254.687 198.035 —59.278 45.322 — 263.028 
263.038 202.278 — 52.347 D2205 —278.559 
52.057 44.769 
315.094 202.278 -7.578 97.022 —278.559 
320.230 207.407 -—3.059 101.541 — 291.267 
BSeuios 219.295 Se 1 WiC — 323.895 
342.900 230.050 19.5384 124.134 —357.655 
352.729 239.870 30:831 135.431 —392.444 
361.771 248.904 42.128 146.728 — 428.175 
367.366 254.494 49.584 154.184 — 452.238 
Remarks 
Jal NBPT= 1366. GAS (Fe2J4 + FeJ2) 


AHy AG; 
=104.600. —111.737 
—104.592 -111.782 
-—120.476 -—113.656 
—1O3ti/  —107.866 
— 161.526 — 96.969 
— 160.815 —91.618 
— 159.978 —91.618 
— 158.981 — 86.395 
— 156.056 SS 7Al 
— 153.748 —70.305 
— 108.979 —70.305 
— 107.649 — 68.537 
— 104.916 — 64.347 
— 102.963 — 60.371 
— 100.597 — 56.622 

—96:55i1 Sef V2 
— 93.930 — 50.983 


555 


Fel2 


log Ky 
ee esa 


556 


Fel2(g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase inl HS) 


GAS Jal 


Jat 


J/(K mol) 


349.473 
349.850 
367.466 
381.226 
392.509 
402.078 
410.394 
417.758 
424.376 
430.394 
435.918 
441.031 
445.793 
450.254 
454.451 
458.415 
462.172 
465.740 


IRON DIIODIDE (GAS) 


S —(G-H298)/T H H-H298 G 

Hl kJ / mol 
349.473 87.864 0.000 -— 16.331 
349.475 87.977 0.113 - 16.978 
351.872 94.102 6.238 — 52.885 
356.417 100.269 12.405 -— 90.344 
361.520 106.458 18594 -129.048 
366.648 112.665 24801 -168.790 
371.608 118.893 31.029 -209.422 
376.334 125.146 37.282  -—250.837 
380.813 131.427 43.563 -292.949 
385.051 137.741 49.877 -335.692 
389.063 144.091 56.227 -379.011 
392.866 150.478 62.614 -422.862 
396.478 156.905 69.041  -467.206 
399.916 163.370 75.506 -512.011 
403.195 169.874 82.010 -557.248 
406.328 176.413 88549  -602.893 
409.327 182.985 95.121 -648.924 
412.203 189.586 101.722 -695.321 
414.965 196.208 108.344  -742.066 


469.137 


AH; AG; 
87.864 26.430 
87.830 26.049 
69.690 6.318 
24.814 —Oalor 
24.161 =11.422 
23.276 — 16.936 
22.116 — 22.605 
20.556 — 28.107 
18.274 — 33.401 
15.244 — 38.407 
12.663 — 43.190 
11.800 — 47.809 
10.885 — 52.361 
9.920 — 56.845 
8.903 — 61.263 
6.882 = (915.127 
5.419 — 69.819 
— 10.203 —73.255 
— 12.032 — 76.526 


309.656 


log Ky 
[ = 


— 4.630 
- 4.535 
- 0.825 
0.541 
0.968 
1.264 
1.476 
1.631 
1.745 
1.824 
1.880 
1924 
1.954 
1.980 
2.000 
2.016 
2.026 
2.014 
1.999 


] 


619.312 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase In #8 


GAS Jal 


| ConeniaenEia 


C 


131.469 
131.473 
131.739 
132.064 
132.413 
132.772 
133.138 
133.506 
133.877 
134.249 
134.623 
134.996 
135.371 
135.745 
136.120 
136.495 
136.871 
137.246 
137.622 


DIIRON TETRAIODIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) Leek kJ / mol 
543.611 543.611 8.368 0.000 = eee 
544.424 543.614 8.611 0.243 — 154.716 
582.281 548.773 RTE 13.403 —211.141 
611.712 558.526 34.961 26.593 — 270.895 
635.820 569.459 48.185 39.817 -333.308 
656.259 580.436 61.444 53.076 -397.937 
674.012 591.048 74.739 66.371 — 464.470 
689.715 601.155 88.071 79.703 — 532.672 


703.800 610.727 101.441 93.073 -602.359 
AO: Di ONO AO 114.847 106.479 -673.388 
728.275 628.339 128.290 119.922  -745.639 
739.065 636.447 141.771 133.403 —-819.013 
749.083 644.139 155.290 146.922 -893.426 
758.435 651.450 168.846 160.478 -—968.807 
767.208 658.414 182.439 174.071 -1045.094 
775.471 665.059 196.070 187.702 -1122.232 
783.284 671.412 209.738 201.370 -1200.173 
790.694 677.496 223.444 215.076  -1278.875 
797.744 = 683.334 237.187 228.819 -1358.300 


557 


Fe2l4[g] 

AH; AG; log K; 

== ae 

8.368 — 68.187 11.946 
8.317 — 68.662 11.958 
21,058 — 92.736 12.110 
-—115.954 -100.568 10.506 
— 116.409 — 97.456 8.484 
— 117.334 — 94.230 7.032 
— 118.815 — 90.836 5.9311 
— 121.107 —87.212 5.062 
— 124.866 — 83.263 4.349 
— 130.148 —78.819 3.743 
— 134.565 —73.995 3.221 
=139,580 — 68.908 2.769 
— 136.749 — 63.736 2.378 
— 138.055 — 58.476 2.036 
— 139.503 —53.124 1.734 
— 142.994 — 47.640 1.464 
— 145.395 — 41,962 1.218 
— 176.133 — 34.743 0.955 
- 179.294 27.220 0.711 


Soc 


Fe3Mo2 3-IRON 2—MOLYBDENUM 359.421 

Phase ill Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] intel) I) {I kJ / mol [ - 

SOL 298.15 123.229 146.440 146.440 -—4.184 0.000 -— 47.845 —4.184 — 6.394 1.120 
300.00 123.236 147.202 146.442 —3.956 0.228 -—48.117 -—4.183 —6.408 1.116 
400.00 125.228 182.867 151.292 8.446 12.630 —64.701 — 4.566 -7.112 0.929 
500.00 128.804 211.178 160.530 21.140 DoOe4 — 84.449 —5.528 -—7.647 0.799 
600.00 133.004 235.027 171.008 34.227 38.411 — 106.789 -—6.942 -7.945 0.692 
700.00 137.498 255.865 181.672 47.751 51.935 — 131.355 —8.750 -7.974 0.595 
800.00 142.150 274.527 192.132 61.732 65.916 — 157.890 -— 11.057 -7.714 0.504 
900.00 146.892 291.543 202.246 76.184 80.368 — 186.205 — 14.235 -7.117 0.413 
1000.00 151.691 307.268 211.972 91.112 95.296 —216.156 -— 19.262 —6.081 0.318 
1100.00 156.527 321.952 221.309 106.523 110.707 — 247.624 — 26.228 -—4.381 0.208 
1200.00 161.388 335.780 230.278 122.419 126.603 — 280.517 SaroH iofoto) -2.214 0.096 
1300.00 166.267 348.891 238.902 138.801 142.985 —314.756 —31.462 0.228 —0.009 
1400.00 7k, WS) 361.391 247.208 155.672 159.856 — 350.275 — 31.269 2.659 —0.099 
1500.00 176.060 373.367 255.222 UPASAOEE) HALT —387.017 — 30.989 HORS -0.177 
1600.00 180.969 384.886 262.968 190.885 195.069 — 424.933 — 30.635 7.466 -—0.244 

References 

Phase nes Cy 

SOL Kul e 

FeMo0Q4 IRON MOLYBDATE 215.785 

Phase il) C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] | —<——— ltl) lal kJ / mol ] [ - 

SOL 298.15 118.449 129.286 129.286 -1065.832 0.000 -1104.379 —1065.832 — 965.391 169.132 
300.00 118.761 130.019 129.288 -1065.613 0.219 -1104.618 -—1065.812 — 964.768 167.981 
400.00 130.914 166.031 134.115 -1053.066 12.766 -1119.478 —1064.287 — 931.296 121.615 
500.00 138.315 196.090 143.589 -1039.581 26.251 -1137.626 —1062.322 — 898.271 93.842 
600.00 143.845 221.815 154.5384 -1025.463 40.369  -1158.552 —1060.230 — 865.657 75.362 
700.00 148.491 244 346 165.788 -1010.841 54.991 -1181.883 -—1058.118 — 833.395 62.189 
800.00 152.667 264.450 176.886 —995.781 70.051 -1207.341 —1056.067 — 801.433 52.328 
900.00 156.569 282.659 187.643 — 980.317 85.515 -1234.710 —1054.213 —769.718 44.673 
1000.00 160.302 299.350 197.990 —964.472 101.360 -1263.822 -—1052.882 —738.186 38.559 
1100.00 163.923 314.799 207.915 —948.260 117.572 -1294.539 -1052.102 —706.738 33.560 
1200.00 167.468 329.214 217.430 -—931.690 134.142 -1326.748 -—1050.677 —675.422 29.400 
1300.00 170.961 342.757 226.555 -914.768 151.064 -1360.353 -1047.344 — 644.285 25.888 
1400.00 174.414 B551DD8 235.316 —897.499 168.333  -1395.274 -—1043.877 —613.410 22.887 
1500.00 177.840 367.704 243.740 —879.886 185.946  -1431.442 -—1040.282 — 582.787 20.294 

References 

Phase mn hs C, 

SOL Tk1 Tk1,e 


] 


237.395 


Phase WV 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
753.00 


SOL=B: 753100 
800.00 
900.00 
953.00 


References 


Phase ml lS 


SOL-A Tk1 
SOL-B Tk1 


Co 


122.591 
122.654 
126.068 
129.482 
132.896 
136.311 
138.120 


138.072 
138.072 
138.072 
138.072 


Cy 


Ku1,e 
e 


TETRAIRON NITRIDE 


S —(G—-H298)/T H H-H298 G 

J/(K mol) ][ kJ / mol 
155.252 OOHZO2 — 11.088 0.000 —9/.376 
156.010 155.254 — 10.861 0.227 — 57.664 
191.763 160.106 ilove: 12.663 Shs) 1530, 
220.261 169.380 14.352 25.440 =95.778 
244.170 179.905 27.471 38.559 =—119:031 
264.913 190.599 40.932 52.020 — 144.507 
274.926 196.185 48.204 59.292 — 158.815 

Wala ue) 8.368 
286.039 196.185 56.572 67.660 = 1eter{shiI5) 
294.399 ANN NZ 63.062 74.150 — 172.458 
310.662 212.932 76.869 87.957 SWAT 
318.562 218.589 84.187 95.275 — 219.403 

Remarks 


Tk1 TPT= 953. 


AH; AG; 
— 11.088 3.722 
KOS 3.813 
— 10.600 8.689 
— 10.700 13.510 
— 11.426 18.410 
— 12.804 23.481 
— 13.851 26.266 
— 13.851 26.266 

— 6.693 28.283 
- 10.602 32.868 
—13.767 35.515 


959 


Fe4N 


log K; 
[ = 


-—0.652 
—0.664 
aia keto) 
— 1.414 
— 1.603 
752 
—eo2e 


= Ieee 
— 1.847 
— 1.908 
— 1.947 


560 


Fe0.9470 


Phase Y 
[K ] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1650.00 


LIQ 1650.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Aes 


SOL Jal,e 
LIQ Jat 


(SSS 


J/(K mol) 


57.589 

57.886 

72.077 

83.484 

93.044 
101.298 
108.582 
Weal Ws 
121.063 
126.525 
131.589 
136.316 
140.757 
144.950 
148.928 
150.844 

18.994 
169.838 
171.804 
175.567 
WAS NZ0 


WUESTITE 
S —(G-H298)/T H H-H298 G 

Ill kJ / mol 

57.589 —266.270 0.000  -283.440 
57.590  -266.181 0.089 -—283.547 
59.509 -261.243 5.027 -290.074 
63.201 -256.128 10.142 -297.870 
67.399 =—250;883 | 15.387 ~—306.709 
71.665 -245.527 20.748 -316.436 
75.834 -240.071 26.199 -326.937 
79.842 =—234520 31.750 —338127 
83.671 -—228.878 37.392 -349.941 
87.322 -—223.146 43.124  -362.324 
90.802  -217.326 48.944  -375.233 
94.124 -211.420 54850 -388.631 
97.297 -—205.427 60.843 -402.486 
100.336 -199.348 66.922 -416.774 
103.250 -193.185 73.085 -431.469 
104.663 -190.071 76.199 -438.964 

31.340 

104.663 -158.731 107.539 -438.964 
106.609  -155.439 110.831 -447.505 
110.336 -148.855 117.415  -464.875 
113.864  -142.271 123.999 -482.612 
117.212 -135.687 130.583 -500.695 


182.504 


Remarks 


Jat 


MPT= 1650., L= 31.34 kJ 


AH; AG; 
-—266.270 -—245.155 
-— 266.252 -—245.024 
=265.287  —238.095 
— 264.402 -—231.402 
— 263.661 — 224.874 
—263.085  —218.458 
SAV IGHE PN ANG, 
-—262.692  -—205.790 
-— 263.304  -199.443 
-— 264.582 -—192.981 
—265.394 -186.454 
=264.540° = 179,910 
-— 263.694 -173.432 
- 262.855  -167.014 
—262.024 -160.652 
-—261.610 -157.490 
=261.610 . —157.490 
-— 230.602  -155.276 
—229.850  —150.867 
-—242.540 -145.832 
—242195 -140.752 


71.846 


Phase Wt 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1650.00 


LIQ 1650.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3687.00 


References 


Phase nes 


SOL Jal 
LIQ Jat 


(—== 


Cp 


49.942 
49.975 
51.812 
53.452 
54.870 
56.131 
57.279 
58.342 
59.334 
60.263 
61.134 
61.948 
62.706 
63.406 
64.047 
64.345 


68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 
68.199 


Cp 


Jat 
Jal 


IRON MONOXIDE 


S  -(G-H298)/T H 


J/(K mol) 


60.752 

61.061 

75.690 

87.432 

97.306 
105.861 
113.432 
120.241 
126.439 
132.139 
137.420 
142.346 
146.965 
151.315 
155.428 
157.403 

14.581 
171.984 
174.020 
177.918 
181.605 
185.104 
188.431 
191.604 
194.635 
197.538 
200.322 
202.997 
205.570 
208.051 
210.444 
212.756 
214.992 
PA Toot 
219.256 
(212 \ (ACY 
223.269 
225.190 
226.819 


Remarks 


Jal 


H-H298 G 


ih al 


60.752  -272.044 
60.753  -271.952 
62.735  -266.862 
66.538  -261.597 
70.864  -256.179 
75.266  —250.628 
79.573  —244.957 
83.719  -239.175 
87.686  —233.290 
91.471 227.310 
95.083 221.240 
98.531  —215.085 
101.828  -208.852 
104.983  -202.546 
108.009  -196.173 
109.476  -192.963 
24.058 

109.476 168.905 
111.344  -165.495 
114.935  -158.675 
118.348  —151.855 
121.599  -145.035 
124.703  -138.215 
127.673  —131.396 
130.519  -124.576 
133.251 -117.756 
135.879  -110.936 
138.409  -104.116 


140.849 =97:296 
143.205 - 90.476 
145.483 — 83.656 
147.687 — 76.836 
149.822 —70.016 
151.893 — 63.196 
153.902 — 56.376 
155.855 — 49.557 
157.753 — 42.737 
ikeRoe) S15. O17 
161.166 — 29.983 
NDPT= 3687. 


kJ/mol 


0.000  -290.157 

0.092 ~=290.270 

5.182 _—297.138 
10.447 = -305.313 
15.865 -314.563 
21.416 —324.730 
21081) © = 335:702 
32.869 -—347.391 
38.754  -—359.730 
44.734  -—372.663 
50.804 -386.144 
56.959 —400.135 
63.192 -—414.603 
69.498  -—429.519 
75.871 —444 858 
79.081 — 452.679 


103.139 -452.679 
106.549  -461.329 
113.369 -478.928 
120.189 -496.906 
127.009 —515.243 
133.829 -533.921 
140.648  -552.924 
147.468  —572.237 
154.288 -591.846 
161.108 -611.740 
167.928 -631.907 
174.748 -—652.336 
181.568 -673.018 
188.388 -693.944 
195.208  -715.104 
202.028 -736.492 
208.848 —758.100 
ZIkeeles) = 1/7) CY 
222.487 —801.949 
229.307 -824.178 
236.127  -846.601 
242.061 — 866.264 


AH; AG; 
-272.044 -251.441 
=272,025: |. —251,314 
-271.047  -244.559 
-270.163 -—238.042 
-269.413  -231.691 
- 268.819  —225.453 
- 268.432  —-219.287 
~268.385 —213.152 
- 269.008 -—206.990 
-— 270.332 —200.709 
=271.165  —194.:362 
=270.245 —187.999 
- 269.346 -181.706 
— 268.471 SUA NITE 
- 267.626 -169.305 
-—267.216 -—166.239 
- 243.158  -—166.239 
— 243.523 —-163.898 
=—242.758. = 159.237 
—256.185 -—153.914 
- 255.849 -148.540 
-—255.524 —143.182 
SAN — 137.840 
—204.909'  — 132.612 
=—204.01 1 = Teor 
— 254.337 —121.893 
-—254.068  -—116.601 
=253.809" 9 = 1177319 
- 253.560 -106.046 
- 253.322 -—100.782 
— 253.093 991020 
— 252.873 —90.277 
-— 600.995 VA hi! 
— 598.890 — 61.088 
— 596.825 — 44.822 
— 594.797 — 28.616 
— 592.807 — 12.468 
=591.105 1.536 


561 


562 


FeO{g] 


Phase 


GAS 


Phase 


GAS 
LIQ 


[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


WS 


Jal 
Jat 


31.408 
31.440 
33.067 
34.265 
35.095 
35.684 
36.115 
36.439 
36.689 
36.888 
37.050 
37.189 
37.313 
37.430 
37.548 
37.672 
37.798 
37.929 
38.064 
38.207 
38.359 
38.522 
38.694 
38.874 
39.060 
39.252 
39.448 
39.646 
39.845 
40.045 
40.244 
40.444 
40.636 
40.827 
41.015 
41.199 
41.378 
41.5514 
41.720 
41.883 
42.039 
42.190 
42.335 
42.474 
42.606 
42.732 
42.852 
42.966 
43.073 


Cp 


Jat 
Jat 


J/(K mol) 


241.924 
242.118 
251.393 
258.909 
265.234 
270.691 
275.485 
279.758 
283.611 
287.118 
290.334 
293.306 
296.066 
298.645 
301.064 
303.344 
305.501 
307.548 
309.497 
311.357 
313.138 
314.847 
316.490 
318.073 
319.601 
321.079 
322.510 
323.898 
325.245 
326.555 
327.829 
329.071 
330.281 
331.462 
332.614 
333.741 
334.842 
335.919 
336.973 
338.005 
339.016 
340.007 
340.979 
341.932 
342.867 
343.785 
344.685 
345.570 
346.439 


Remarks 


IRON MONOXIDE (GAS) 


S —(G—-H298)/T H H-H298 G 

pail kJ / mol 
241.924 251.040 0.000 178.910 
241.925 251.098 0.058 178.463 
243.178 254.326 3.286 153.769 
245.596 257.696 6.656 128.242 
248.356 261.167 10.127 102.026 
251.166 264.707 13.667 75.224 
253.912 268.298 17.258 47.910 
256.551 271.927 20.887 20.144 
259.067 275.584 24.544 — 8.027 
261.460 279.263 28.223 — 36.566 
263.734 282.960 31.920 — 65.441 
265.896 286.672 35.632 — 94.625 
267.954 290.397 39.357 -124.095 
269.915 294.1385 43.095 -153.832 
271.787 297.883 46.843 -183.819 
273.577 301.644 50.604 -214.040 
275.291 305.417 54.377  -244.484 
276.935 309.204 58.164 -275.137 
278.515 313.003 61.963 -305.990 
280.035 316.817 65.777  —337.033 
281.499 320.645 69.605 -368.259 
282.912 324.489 73.449 -399.658 
284.277 328.350 77.310  -431.226 
285.598 332.228 81.188  -462.954 
286.876 336.125 85.085  -494.839 
288.116 340.040 89.000  -526.873 
289.319 343.975 92.935  -559.053 
290.487 347.930 96.890 -591.373 
291.624 351.904 100.864 -623.831 
292.729 355.899 104.859  -656.421 
293.806 359.913 108.873  -689.141 
294.856 363.948 112.908 -721.986 
295.881 368.001 116.961  -754.954 
296.880 372.075 121.0835  -788.041 
297.857 376.167 125.127 -821.245 
298.812 380.278 129.238 -854.563 
299.745 384.406 133.366 -887.993 
300.659 388.553 137.513 -921.531 
301.554 392.716 141.676  -955.176 
302.430 396.897 145.857  -988.925 
303.290 401.093 150.053 -1022.776 
304.132 405.304 154.264 -1056.727 
304.958 409.531 158.491 -1090.777 
305.769 413.771 162.731 -1124.922 
306.566 418.025 166.985 -1159.163 
307.348 422.292 171.252 -1193.495 
308.116 426.571 175.531 -1227.919 
308.872 430.862 179.822 -1262.432 
309.614 435.164 184.124 -1297.032 
NDPT= 3687. 


Jat 


AH; AG; 
251.040 217.626 
251.025 217.419 
250.141 206.347 
249.130 195.513 
247.932 184.898 
246.516 174.501 
244.823 164.325 
242.716 154.384 
239.866 144.713 
236.241 135.387 
233.035 126.341 
231.512 WAS 
229.904 108.801 
228.210 100.209 
226.431 91.734 
223.617 83.390 
221.335 75.207 
204.874 67.855 
202.190 60.713 
199.508 53.705 
196.830 46.825 
194.156 40.066 
191.488 33.424 
188.827 26.893 
186.173 20.468 
183.527 14.145 
180.891 7.920 
178.264 1.789 
175.648 — 4.252 
173.042 — 10.206 

-— 177.885 —8.458 
— 178.566 = Oo 
=1179:267, 2.173 
— 179.986 7.520 
= 180.723 12.888 
— 181.479 18.276 
le2.202 23.686 
— 183.043 29.115 
— 183.851 34.565 
— 184.677 40.036 
— 185.519 45.527 
-— 186.379 51.038 
— 187.256 56.570 
— 188.149 62.121 
- 189.060 67.693 
- 189.988 73.284 
- 190.933 78.896 
—191.895 84.527 
— 192.875 90.178 


71.846 


log K; 
[ = 


— 38.127 
— 37.856 
— 26.946 
— 20.425 
— 16.097 
- 13.021 
=—10 729 
- 8.960 
=f 009 
-— 6.429 
—5.499 
-—4.722 
— 4.059 
—3.490 
2.099 
=200e 
2 Oe 
- 1.865 
— 1.586 
— 1.336 
<4 ie 
-0.910 
—Oiten 
-—0.562 
-0.411 
-0.274 
—0.148 
- 0.032 
0.074 
0.172 
0.138 
0.050 

- 0.033 
—Oite 
—0.187 
- 0.258 
- 0.326 
- 0.390 
—0.451 
=0.510 
— 0.566 
- 0.620 
- 0.672 
—Ovien 
— 0.769 
-0.814 
— 0.859 
—0.901 
-0.942 


] 


71.846 IRON MONOXIDE (GAS) [continued] FeO[g) 
Phase a‘ C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [————— J / (K mol) ——__] [—— —_—_ kJ/mol - lin ine 
GAS 5100.00 43.174 347.293 310.345 439.477 188.437 -1331.719 -193.873 95.849 -—0.982 
5200.00 43.270 348.133 311.064 443.799 192759 -1366.491 -194.888 101.540 — 1.020 
5300.00 43.359 348.958 A Der or | 448.131 197.091 -1401.345 -—195.922 107.250 —1.057 
5400.00 43.442 349.769 312.467 452.471 201.431 -1436.282 -—196.974 112.981 — 1.093 
5500.00 43.520 350.567 313.152 456.819 205.779 -1471.299 -198.045 118.730 —1.128 
5600.00 43,592 351.352 313.828 461.174 210.134 -1506.395 —199.135 124,500 —1.161 
5700.00 43.659 352.124 314.493 465.537 214.497 -1541.568 -—200.245 130.289 —1.194 
5800.00 43.721 352.884 315.148 469.906 218.866 -—1576.819 -—201.374 136.097 — 1.226 
5900.00 43.777 353.632 315.794 474.281 223.241 -1612.145 -—202.523 141.926 —1.257 
6000.00 43.829 354.368 316.431 478.661 227.621 -—1647.545 -203.692 147.774 —1.286 
References 
Phase H/S Ce Remarks 
SOL Jat Jat 
LIQ Jal Jat Jat NDPT= 3687. 
159.692 HEMATITE Fe203 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) 1 kJ / mol ] [ - 
SOL-A 298.15 103.866 87.404 87.404 — 824 248 0.000 -—850.307 -—824.248 —742.294 130.047 
300.00 104.182 88.047 87.406 —824.056 0.192 —850.470 -—824.230 —741.785 129.156 
400.00 120.120 120.295 91.694 —812.808 11.440 —860.926 -822.691 —714.507 93.305 
500.00 131.806 148.420 100.288 —800.182 24.066 —874.392 -820.357 —687.720 71.846 
600.00 141.147 173.297 110.422 —786.523 37.725 —890.501 -817.614 — 661.445 57.584 
700.00 149.751 195.704 121.030 -711.976 52.272 -—908.969  -814.607 -—635.651 47.433 
800.00 158.206 216.254 131.665 —756.577 67.671 —929.580 -—811.447 —610.301 39.849 
900.00 166.492 235.369 142.138 ~ 740.340 83.908 —952.172 -—808.381 —585.344 33.973 
960.00 171.244 246.267 148.308 -730.207 94.041 —966.623  -806.838 —570.527 31.043 
0.000 0.000 
SOL-B 960.00 171.372 246.267 148.308 -—730.207 94.041 —966.623 -806.838 —570.527 31.043 
1000.00 150.750 252.786 152.360 -—723.821 100.427 —976.608  -806.608 —560.690 29.287 
1100.00 140.891 266.442 162.127 —709.501 114.747 -1002.587 -808.651 —535.980 25.452 
1200.00 141.458 278.716 171.338 —695.394 128.854 -1029.853 -810.124 —511.164 22.250 
1300.00 142.203 290.069 180.040 -—681.210 143.038 -1058.300 -808.201 — 486.330 19.541 
1400.00 142.908 300.633 188.281 -—666.955 157.293 -~-1087.841 -806.420 — 461.638 17.224 
1500.00 143.671 310.518 196.104 —652.626 171.622 -1118.404 -804.775 — 437.069 15.220 
1600.00 144.490 319.817 203.548 -—638.218 186.030 -1149.925 -803.257 — 412.606 13.470 
1700.00 145.193 328.599 210.648 —623.732 200.516 -1182.350 -803.766 — 388.196 11.928 
References 
Phase H/S C, Remarks 
SOL-A Pat Jat Pat CURIE — PT= 960. 
SOL-B Pat Jat Jai NDPT= 1735. 


J 


564 


Fe304 


Phase T 


ES ap 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
850.00 


SOL-B 850.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1870.00 


LIQ 1870.00 
1900.00 
2000.00 


References 


Phase nh S 


SOL-A Pal 
SOL-B Pal 
LIQ Pal 


Cp 


150.730 
151.544 
175.652 
192.629 
208.442 
228.936 
266.769 
297.361 


229.894 
220.730 
207.916 
200.321 
196.280 
194.744 
195.024 
196.652 
199.302 
202.739 
206.794 
209.931 


213.384 
213.384 
213.384 


MAGNETITE 


S  -(G-H298)/T H H-H298 G 
J /(K mol) tel kJ/mol 


146.147 146.147 -—1118.383 0.000 -1161.957 
147.082 146.150 -—1118.103 0.280 -1162.228 
194.497 TOZASS 1101066 ee G61 ei 9i365 
235.548 165.058 -1083.138 35.245 -1200.912 
272.062 179.902 -1063.087 55.296 -1226.324 
305.605 195.488 -1041.301 77.082 -1255.225 
338.365 211.294 -1016.726 101.657 -1287.418 
355.406 219.266 -1002.663 115.720 -1304.759 
0.000 0.000 
355.406 219.266 -1002.663 115.720 -1304.759 
368.277 227.192 -991.407 126.976 -1322.856 
390.814 242.459 -970.027 148.356 -1360.842 
410.241 256.848 -949.651 168.732 -1400.916 
427.477 270.362 -929.845 188.538 -1442.817 
443.113 283.058 -910.312 208.071 -1486.358 
457.545 295.012 -890.836 227.547 -1531.400 
471.049 306.302 -871.262 247.121 -1577.836 
483.821 317.001 -—851.472 266.911 -1625.585 
496.003 327.175  -831.376 287.007 -1674.581 
507.704 336.882 -810.903 307.480 -1724.770 
515.652 343.425  -796.319 322.064 -1760.588 
73.835 138.072 
589.487 343.425 -658.247 460.136 -1760.588 
592.883 347.337 -651.846 466.537 -1778.324 
603.828 359.891 -630.507 487.876 -1838.164 


Remarks 


Pal CURIE-PT.= 850. 


AH; AG; 
=1116.383)" = 101a:227 
—1118.351 —1014.587 
-—1115.634  —980.368 
—1111.880 -946.969 
-1107.412 -—914.396 
-1102.124  —-882.629 
1095.01 — 851.723 
-1090.254 -836.656 
-—1090.254 -836.656 
-—1088.659 -—821.789 
— 1088.531 -792.184 
—hOOIG22 a6 2:305 
—1094.501 — 732.346 
-1092.463  -702.253 
=1090.796  -—672.301 
-1089.336  -642.460 
—1087.963  —-612.713 
-1089.437 -—582.996 
—1088.987 -—553:218 
-—1130.625  -—530.983 

-992.553  -530.983 
=992.542 —523.578 
-992.536 -—498.896 


231.539 


log K; 
| 


177.864 
176.655 
128.023 
98.929 
79.605 
65.863 
55.612 
51.415 


51.415 
47.695 
41.379 
36.201 
31.878 
28.217 
25.084 
22.372 
20.003 
17.913 
16.054 
14.832 


14.832 
14.394 
13.030 


565 


173.808 IRON DIALUMINIUM TETRAOXIDE FeAl204 

Phase v C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [= Ji/\(K mol) eal kJ / mol [ - 

SOL 298.15 123.544 106.299 106.299 -1995.299 0.000 -2026.992 -1995.299 -—1879.669 329.310 
300.00 124.025 107.064 106.301 -1995.070 0.229 -—2027.189 -1995.315 -1878.951 827.105 
400.00 141.874 145.503 111.421 -1981.666 13.633 -—2039.867 -1995.493 -1840.106 240.293 
500.00 151.540 178.287 121.602 -1966.956 28.343 -2056.100 -1995.035 -1801.307 188.181 
600.00 157.986 206.517 133.457 -1951.463 43.836 -2075.373 -1994.458 -1762.615 153.449 
700.00 162.910 231.255 145.697 -1935.409 59.890  -2097.287 -1993.977 -1724.015 128.648 
800.00 167.024 253.283 157.794 -1918.907 76.392 -2121.534 -1993.769 -1685.468 110.050 
900.00 170.667 273.170 169.526 -1902.020 93.279 -2147.873 -1994.101 -1646.918 95.585 
1000.00 174.017 291.327 180.811 -1884.784 110.515 -2176.110 —2016.455 -1606.768 83.929 
1100.00 177.176 308.062 191.629 -1867.223 128.076 -2206.091 -—2017.812 -1565.717 74.350 
1200.00 180.204 323.609 201.987 -1849.353 145.946 -2237.683 -2018.518 -1524.604 66.364 
1300.00 183.141 338.149 211.908 -1831.185 164.114 -2270.779 —2017.309  -1483.493 59.607 
1400.00 186.012 351.827 221.418 -1812.727 182.572 -2305.284 -2015.955 -1442.480 53.820 
1500.00 188.833 364.757 230.547 -1793.984 201.315 -2341.119 -2014.455 -1401.569 48.807 
1600.00 191.616 377.033 239.322 -1774.961 220.338 -2378.214 -2012.810 -1360.763 44.424 
1700.00 194.371 388.732 247.769 -—1755.662 239.637 -2416.507 -2011.973 -1320.045 40.560 
1800.00 197.103 399.920 255.913 -1736.088 259.211 -2455.943 -2010.377 -—1279.389 37.127 
1900.00 199.817 410.649 263.777 -1716.242 279.057 -2496.475 -—2022.737 -—1238.123 34.038 
2000.00 202.517 420.967 271.380 -1696.125 299.174 -2538.059 -2021.098 -—1196.869 31.259 
2073.00 204.480 428.262 276.777 -—1681.270 314.029 -2569.057 -2019.760 -1166.808 29.401 

References 

Phase aa) Gs Remarks 

SOL Nb1 Nb1,e Tk1 MPT= 2073. 

107.299 IRON CHLORIDE OXIDE FeOCl 

Phase ili Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [UK It) lll kJ / mol ] [ - 

SOL 298.15 77.032 80.751 80.751 —376.999 0.000 -—401.075 -376.999 — 329.098 57.657 
300.00 77.082 81.228 80.753 — 376.856 0.143 —401.225 -376.961 — 328.801 57.249 
400.00 79.764 103.770 83.808 — 369.014 7.985 —410.522 -374.964 —313.050 40.880 
500.00 82.446 I WAIKslo YA 89.666 — 360.904 16.095 —421.832 -373.021 — 297.798 Sela 
600.00 85.128 137.126 96.336 —352.525 24.474 —434.800 -371.128 — 282.932 24.631 
700.00 87.810 150.450 103.134 — 343.878 Somat —449.193 -369.276 — 268.380 20.027 
800.00 90.492 162.350 109.805 — 334.963 42.036 —464.843 -367.498 — 254.088 16.590 


References 
Phase im HS Gs 


SOL Nb1/Sct1 e 


] 
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Fe(OH)2 IRON DIHYDROXIDE 89.862 

Phase ily C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) Ih ik kJ / mol ] [ - 

SOL 298.15 97.036 87.998 87.998 — 568.999 0.000 —595.236 -—568.999 — 486.975 85.316 
300.00 97.126 88.598 88.000 — 568.819 0.180 —595.399 -568.973 — 486.466 84.701 
400.00 102.156 117.226 91.869 — 558.856 10.143 —605.747 —-567.513 — 459.179 59.963 
500.00 107.027 140.551 99.341 — 548.394 20.605 —618.670 -565.885 — 432.281 45.160 
600.00 111.447 160.463 107.908 —537.466 Silloos —633.744 -564.134 —405.723 Sia). 
700.00 115.319 177.941 116.689 —526.123 42.876 -—650.682 -562.312 —379.465 28.316 
800.00 118.601 193.560 125.339 —514.422 Sn ai7 -—669.270 -560.517 — 353.468 23.079 
900.00 WZ 22 207.690 Wcoreya Ale —502.423 66.576 —689.344 -—558.930 — 327.685 19.018 
1000.00 123.323 220.579 141.768 — 490.188 78.811 -—710.767 -557.937 — 302.053 15.778 

References 

Phase H/S Gs 

SOL Nb1 Jat 

Fe(OH)3 IRON TRIHYDROXIDE 106.869 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) tl kJ / mol ] [ - 

SOL 298.15 101.489 106.700 106.700 — 822.997 0.000 —854.810 -822.997 — 696.486 122.021 
300.00 101.880 107.329 106.702 — 822.809 0.188 —855.008 -823.017 —695.701 121.132 
400.00 118.596 139.099 110.921 — 811.726 V2, —867.365 -—823.375 —653.173 85.296 
500.00 130.518 166.902 119.396 -—799.244 23.753 —882.695 -822.718 —610.682 63.798 
600.00 140.042 191.568 129.407 — 785.700 37.297 -—900.641  -821.395 — 568.390 49.483 
700.00 147.986 PIV TC7A0) 139.899 —771.288 51.709 -—920.927 -819.601 — 526.359 39.277 
800.00 154.694 233.981 150.415 —756.144 66.853 -—943.329 -817.508 — 484.608 31.642 
900.00 160.329 sy XSi 160.745 —740.385 82.612 -—967.668 -815.350 — 443.125 25.718 
1000.00 164.978 269.678 170.792 —724.111 98.886 -—993.789 -813.551 — 401.870 20.992 

References 

Phase Int #S Cy 

SOL Nb1 Jat 


] 


507 


WETSTOT IRON TRIOXIDE HYDRATE (GOETHITE) Fe203*H20 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
ii {4 (Kimo) hel kJ / mol ie 

SOL 298.15 showy Aas) 118.826 118.826 -1117.998 0.000  -1153.426 -—1117.998 —975.868 170.968 
300.00 176.412 119.915 118.829  -1117.672 0.326 -1153.647 -—1117.927 —974.986 169.760 
400.00 213.384 175.729 126.190 -1098.182 19.816 -—1168.474 -—1112.537 — 928.067 121.193 

References 

Phase ink tS C, 

SOL Nb1/e e 

199.997 DIIRON MAGNESIUM TETRAOXIDE Fe2Mg04 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) a kJ / mol ] [ - 

SOL 298.15 143.718 123.800 123.800 -1428.857 0.000 -1465.768 -1428.857 -1317.429 230.808 
300.00 143.779 124.690 123.803 -1428.591 0.266 -1465.998 -1428.838  -1316.738 229.264 
400.00 147.051 166.500 129.482 -1414.050 14.807 -1480.650 -1428.042 -1279.502 167.086 
500.00 150.323 199.665 140.3138 -1399.181 29.676 -1499.014 -1427.664 -1242.420 129.795 
600.00 153.595 227.362 152.575 -1383.985 44.872 -1520.402 -1427.751 -1205.371 104.937 
700.00 156.867 251.284 165.005 -1368.462 60.395 -1544.361 -1428.300 -1168.271 efi l ZiT 
800.00 160.138 272.444 177.138 -1352.612 76.245 -1570.567 -—1429.378 -1131.057 73.850 
900.00 163.410 291.495 188.803 -1336.434 92.423 -1598.779 -1431.215 -1093.666 63.475 
1000.00 166.682 308.881 199.954 -1319.930 108.927 -1628.811 -—1443.393 -1055.248 55.120 
1100.00 169.954 324.921 210.594 -1303.098 125.759 -1660.511 -1447.942 -1016.183 48.255 
1200.00 173.226 339.849 220.751 -1285.939 142.918 -1693.758 -—1451.402 -—976.816 42.520 
1300.00 176.498 353.844 230.456 -1268.453 160.404 -1728.450 -—1451.232 — 937.273 37.660 
1400.00 179.770 367.043 239.745 -1250.639 178.218 -1764.500 -—1577.927 — 894.119 33.360 
1500.00 183.042 379.558 248.652 -1232.499 196.358 -1801.836 -—1576.369 — 845.329 29.437 
1600.00 186.314 391.476 257.209 -1214.031 214.826 -1840.392 -—1574.703 —796.647 26.008 
1700.00 189.585 402.869 265.445 -1195.236 233.621 -1880.113 -1574.828 —748.035 22.984 
1800.00 192.857 413.798 273.385 -1176.114 252.7438  -1920.950 -1573.610 —699.435 20.297 
1900.00 196.129 424.313 281.054 -1156.665 272.192 -1962.859 -—1600.473 — 649.501 17.856 
2000.00 199.401 434.456 288.472 -1136.888 291.969  -2005.800 -—1599.505 —599.474 15.657 

References 

Phase H/S Gis 


SOL Nb1 


] 


| 


568 


Fe2Mn04 


Phase T 


ha 


SOL=1 298115 
300.00 
400.00 
500.00 
560.00 


SOL-2 560.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1843.00 


References 


Phase AW S 


SOL-1 Tk1 
SOL-2 u 


Cp 


149.538 
149.954 
167.558 
180.322 
186.982 


192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 
192.464 


DIIRON MANGANESE TETRAOXIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) dl kJ / mol 


153.971 153.971 -—1226.000 0.000 -1271.907 
154.897 153.974 -1225.723 OT = WAUPEIGE 
200.633 160.091 -1209.783 16.217 -1290.036 
239.445 172.177 -1192.366 33.634 -1312.089 
260.256 180.514 -1181.344 (44656 -1327.088 
0.000 0.000 
260.256 180.514 -1181.344 44.656 -1327.088 
273.535 186.278 -1173.646 52.354 -1337.767 
303.203 200.917 -1154399 71.601 -1366.642 
328.903 215.344 -1135.153 90.847  -1398.276 
351.572 229.246 -1115.906 110.094 -1432.322 
371.850 242.510 -1096.660 129.340 -1468.510 
390.194 255.116 -1077.414 148.586  -1506.627 
406.941 267.080 -1058.167 167.833 -1546.496 
422.346 278.439 -1038.921 187.079 -1587.971 
436.609 289.234 -1019.674 206.326 -1630.927 
449.888 299.507 -1000.428 225.572 -1675.260 
462.309 309.298  -981.182 244818 -1720.876 
473.977 318.645 -961.935 264.065 -1767.697 
484.978 327.583 -942689 283.311 -1815.650 
489.522 331.309 -934.413 291.587 -1836.602 


Remarks 


Tk1 MPT= 1843. 


AH; AG; 
-1226.000 -1123.767 
=4225,978, 1123-163 
~1223.957 -1089.130 
~1221.279 -1055.725 
~1219.514 -1035.959 
-1219.514 -1035.959 
-1218.159 -1022.896 
-1215.356  -990.585 
~1213.426  -958.618 
-1212.599  -926.830 
~1215.740  -895.005 
-1218.401  -862.776 
-1220.342  -830.400 
~1219.022  -797.960 
-1220.254  -765.547 
= 1221929" 732057 
~1234.066  -699.698 
~1236.264  -666.254 
~1237.445  -632.692 
-1265.867  -617.717 


230.630 


log Ky 
baal 


196.879 
95s950 
142.226 
110.291 

96.630 


96.630 
89.051 
73.918 
62.591 
53.792 
46.750 
40.970 
36.146 
32.062 
28.563 
25.524 
22.843 
20.472 
18.360 
17.507 


110.836 


Phase 


SOL-B 


LIQ 


T 
[K] 


29819 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1620.00 


1620.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL-B 
LIQ 


nt tS 


Nb1,Tk1 
Tk1 


_——— 


Cy 


84.517 
84.542 
85.872 
87.203 
88.533 
89.864 
91.194 
92.525 
93.855 
95.186 
96.517 
97.847 
99.178 
100.508 
101.839 
102.105 


125.520 
125.520 
125.520 
125.520 
125.520 


Cy 


IRON SODIUM DIOXIDE 

S —(G-H298)/T H H-H298 G 
J/(K mol) bef kJ / mol 
88.299 88.299 — 698.787 0.000 —725.113 
88.822 88.301 — 698.631 0.156 —725.277 
1G} x8y45) 91.633 —690.110 8.677 —735.440 
132.630 97.968 — 681.456 Weooil -747.771 
148.647 OSs ui — 672.669 26.118 =/61.857 
162.394 112.341 — 663.749 35.038 -—777.425 
174.481 119.368 — 654.697 44.090 —794.281 
185.299 126.103 — 645.511 53.276 —812.279 
195.116 132.521 —636.192 62.595 — 831.308 
204.124 138.626 — 626.739 72.048 —851.276 
212.463 144.436 —617.154 81.633 — 872.110 
220.241 149.971 —607.436 91.351 — 893.750 
227.541 155.254 —§97.585 101.202 —916.142 
234.429 160.305 —587.601 111.186 — 939.244 
240.958 165.143 —577.483 121.304 —963.016 
242.225 166.087 -—575.444 123.343 — 967.848 
30.476 49.371 
272.701 166.087 =—526.073) 1172.74 — 967.848 
278.751 171.248 —516.031 182.756 —989.908 
285.926 177.421 —503.479 195.308  -1018.145 
292.712 183.312 —490.927 207.860 -1047.080 
299.150 188.945 —478.375 220.412 -1076.676 
Remarks 

Tk1 TPT= 870., 1270. 


AHy AG; 
-—698.787 -640.474 
-698.783  -640.112 
—701.481 — 620.354 
-701.840 -—600.032 
=(02-31748 | —5/ 2628 
=702.933" 9 =559a133 
-703.742  —538.538 
—704.881 —§17.824 
-706.687  -—496.952 
—/09'202"  —475:842 
—808.006 -—452.115 
—807.392  -422.483 
-—806.760  -—392.898 
-—806.107 -—363.359 
-805.430 -—333.864 
— 805.291 —327.970 
0:92 0 OLR 0 
-—754.477 —306.877 
SU shO) G22: 
— 763.561 — 253.804 
-—761.454  —-—227.029 


569 


FeNaO2 


log Ky 
|e Ph 


112.208 
111.453 
81.010 
62.685 
50.4614 
41.723 
35.163 
30.054 
25.958 
22.596 
19.680 
16.976 
14.659 
12.653 
10.900 
10.575 


10.575 
9.429 
8.143 
6.978 
5.929 


570 


Fe2Ni04 DIIRON NICKEL TETRAOXIDE 234.382 

Phase 1 C) S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) I |i kJ / mol ] [ - ] 

SOL-A 298.15 145.599 131.800 131.800 -1081.100 0.000  -1120.396 -—1081.100 -— 972.893 170.447 
300.00 145.949 132.702 131.803 -1080.830 0.270 -1120.641 -—1081.080 -—972.222 169.279 
400.00 160.951 176.892 137.727 -1065.434 15.666 -1136.191 -—1079.610 — 936.140 122.247 
500.00 172.075 214.044 149.372 -1048.764 32.336  -1155.786 -1077.718 — 900.487 94.073 
600.00 181.673 246.280 162.894 -1031.068 50.032 -1178.836 -1075.789 — 865.223 75.324 
700.00 190.550 274.958 176.891  -1012.453 68.647 -1204.924 -—1073.659 — 830.285 61.957 
800.00 199.043 300.960 190.799 -— 992.971 88.129  -1233.739 -1071.176 —795.687 Syl eye! 
863.00 204.272 316.245 199.403 -—980.266 100.834 -1253.185 —1069.681 —774.050 46.851 

0.994 0.858 

SOL-B_ 863.00 213.384 317.239 199.403 -979.408 101.692  -1253.185 -—1068.823 -—774.050 46.851 
900.00 213.384 326.197 204.433 —971.513 109.587  -1265.090 -—1067.744 —761.436 44.193 
1000.00 213.384 348.679 217.753 —950.174 130.926 -1298.853 -—1066.129 —727.509 38.001 
1100.00 213.384 369.017 230.595 —928.836 152.264 -1334.754 -—1066.253 —693.614 32.937 
1200.00 213.384 387.583 242.915 —907.498 173.602 -1372.598 -—1065.711 — 659.801 28.720 

References 

Phase in fs Cy 

SOL-A Nb1 e 

SOL-B_Tk1 e 

FeSiO3 IRON METASILICATE 131.931 

Phase Vv C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) i) kJ / mol ] [ - ] 

SOL 298.15 89.454 93.927 93.927 -1194.950 0.000 -1222.954 -1194.950 -1117.463 195.775 
300.00 89.728 94.481 93.928 -1194.784 0.166 -1223.128 -1194.949 -1116.982 194.484 
400.00 100.850 121.958 97.599 -1185.206 9.744 -1233.990 -1194576 -1091.034 142.474 
500.00 108.290 145.301 104.865  -1174.732 20.218 -1247.382 -1193.821 -1065.230 111.284 
600.00 114.281 165.589 113.331 -1163.595 31.3855 -1262.949 -1192.889 -1039.598 90.505 
700.00 119.588 183.610 122.107 -1151.898 43.052 -1280.425 -1191.851 -1014.130 75.675 
800.00 124.530 199.904 130.829 -1139.690 55.260 -1299.613 -—1190.773 — 988.815 64.563 
900.00 129.260 214.846 139.345 -1126.999 67.951 -1320.361 -—1189.784 — 963.632 55.928 
1000.00 133.859 228.704 147.596 -1113.842 81.108  -1342.546 -—1189.205 —938.541 49.024 
1100.00 138.371 241.675 155.565  -1100.230 94.720  -1366.072 -—1189.062 —913.464 43.377 
1200.00 142.825 253.906 163.256 -1086.170 108.780 -1390.857 -—1188.153 — 888.467 38.674 
1300.00 WAT Pi 265.512 170.679 -1071.666 123.284 -1416.832 —1185.209 — 863.610 34.700 
1400.00 151.620 276.584 177:851” =1056,723 138.227 -=1443.941 —417181.997 — 838.991 31.303 
1413.00 152.188 277.988 178.766 -1054.748 140.202 -1447.546 -—1181.560 — 835.808 30.897 

References 

Phase nl Hs) C, Remarks 

SOL Tk1 e Lal MPT= 1413. 


203.777 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1490.00 


LIQ 1490.00 
1500.00 
1600.00 
1700.00 


References 


Phase H/S 


SOL Nb1 
LIQ Tk1 


Cp 


132.899 
133.359 
150.902 
161.126 
168.468 
174.450 
179.708 
184.543 
1SOsty 
193.520 
197.806 
202.010 
206.155 
209.847 


240.580 
240.580 
240.580 
240.580 


IRON ORTHOSILICATE (FAYALITE) 


S  -(G-H298)/T 


J/(K mol) 


145.197 
146.021 
187.069 
221.919 
PSI RNTAC: 
278.404 
302.048 
323.497 
343.179 
361.4114 
378.434 
394.433 
409.556 
422.514 

61.862 
484.376 
485.985 
501.512 
516.097 


H H-H298 G 

fl kJ / mol 
145.197 -1479.902 0.000 -1523.193 
145.200 -1479.656 0.246 -1523.462 
150.678 -1465.345 14557 -1540.173 
161.532 -1449.709 30.193 -1560.668 
174.159 -1433.214 46688 -1584.397 
187.201 -1416.060 63.842 -1610.942 
200.104 -1398.347 81.555 -1639.985 
212.641 -1380.132 99.770  -1671.279 
224.724 -1361.447 118.455 -1704.626 
236.331 -1342.314 137.588 -1739.866 
247.472 -1322.747 157.155 -1776.868 
258.167 -1302.756 177.146 -1815.519 
268.445 -1282.347 197.555 -1855.725 
277.363 -1263.627 216.275 -1893.173 

92.174 

277.363 -1171.453 308.449 -1893.173 
278.748 -—1169.047 310.855 -1898.025 
292.191 -1144.989 334.913 -1947.408 
304.937 -1120.931 358.971 -1998.296 


571 


Fe2Si04 
AH; AG; log Ky 
[ a 

-1479.902 -1378.985 241.593 
—1479.894  -1378.359 239.994 
—1478.900  -1344.638 175.592 
—1477.365 -1311.246 136.985 
—1475.741 -1278.175 WZ 
—1474.204 -1245.371 92.931 
=1472.907 =1212:773 79.186 
-—1472.127 -1180.310 68.503 
—1472.528 -1147.880 59.959 
—1474.168  -1115.306 52.961 
—1474.656 -1082.696 47.129 
—1471.459 -1050.162 42.196 
—1468.115  -1017.879 37.978 
-—1464.979  -—989.033 34.672 
— 1372.805 — 989.033 34.672 
=1372.143 — 986.459 34.352 
—1365.674 -—960.960 31.372 
—1411.541 = 935.372 28.740 


] 


ore 


FeTiO3 


Phase Ti 


= 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1658.00 


LIQ 1658.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase a LS 


SOL Tk1 
LIQ Tk1 


Cp 


99.502 

99.813 
WN SAS) 
117.713 
121.986 
125.288 
128.070 
130.552 
132.846 
135.018 
137.107 
139.137 
141.125 
143.081 
145.013 
146.125 


199.158 
199.158 
199.158 
199.158 
199.158 


IRON TITANIUM TRIOXIDE (ILMENITE) 


S 


J/(K mol) 


105.855 
106.472 
136.971 
162.561 
184.420 
203.481 
220.397 
235.627 
249.502 
262.266 
274.105 
285.159 
295.544 
305.347 
314.643 
319.826 

54.761 
374.587 
379.569 
390.953 
401.721 
411.936 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
105.855 -1235.535 0.000 -—1267.096 
105:857. 5 =1235;351 0.184 -1267.292 
109.937 -1224.721 10.814 -1279.510 
117.974 -1213.242 22.293 -1294.522 
127.272 -1201.246 34.289 -1311.898 
136.826 -1188.876 46659 -1331.313 
146.235 -1176.205 59.330 -1352.523 
196.335 =1163:272 72.263 1375.37 
164.068 -1150.101 85.434 -1399.603 
172.423 -1136.707 98.828 -—1425.200 
180.409 -1123.100 112.435 -1452.026 
188.046 -1109.288 126.247 -1479.995 
195.357 -1095.274 140.261 -1509.035 
202.366 -1081.064 154.471 -1539.084 
209.095 -1066.659 168.876 -1570.088 
212.879 -1058.216 177.319 -1588.488 

90.793 

212.879 —-967.423 268.112 -1588.488 
216.936 -959.058 276.477 -1604.326 
226.290 -939.142 296.393  -1642.857 
235.243 -919.226 316.309 -1682.496 
243.824 -899.311 336.224 -1723.183 


AH; AG; 
=1235.535' = 1158:045 
—Ni280,025) = 11072004. 
-—1234.567 -—1131.703 
=1233.229 = 1106138 
—1231.845 -1080.851 
= 1230:599_ = 1055,789 
-—1229.481 -1030.898 
—1228.768 -1006.123 
—1228.760  -—981.394 
-—1229.486 —-956.608 
—1233.742 —931.690 
-—1231.734 -906.600 
=1229717  —881:665 
—1227.697  —856.875 
— 1225.681 — 832.219 
=1224 517 817,970 
—1133.724 —-817.977 
-—1131.625 -809.998 
—1124.847  -791.276 
—1132.381 See 
-1140.403 -752.980 


S25 


log Ky; 
al 


202.885 
201.550 
147.785 
ilStoo%7 
94.096 
78.784 
67.314 
58.394 
51.263 
45.426 
40.555 
36.428 
32.895 
29.839 
27.169 
25.770 


25.770 
24.888 
22.962 
21.230 
19.666 


223.572 


Phase ip 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1663.00 


References 
Phase Int if as) 


SOL Tk1 


=== 


Cp 


142.303 
142.617 
155.841 
165.352 
173.400 
180.758 
187.748 
194.524 
201.167 
207.723 
214.220 
220.676 
227.101 
233.504 
239.890 
243.907 


J/(K mol) 


169.034 
169.915 
212.897 
248.733 
279.606 
306.895 
331.491 
353.997 
374.837 
394.318 
412.671 
430.073 
446.663 
462.549 
477.823 


DIIRON TITANIUM TETROXIDE 


S —(G-H298)/T H H—-H298 G 

il kJ / mol 
169.034 -1515.236 0.000 -1565.633 
169.0386 -1514.972 0.264 -1565.947 
174.807 -1500.000 15.236 -1585.159 
186.107 -1483.923 31.313 -1608.289 
199.175 -1466.977 48.259 -1634.741 
212.651 -1449.265 65.971 -1664.092 
225.993 -1430.838 84.398 -1696.030 
238.983 -1411.723 103.513 -1730:320 
251.538 -1391.937 123.299 -1766.774 
263.642 -1371.492 143.744 -1805.242 
275.304 -1350.395 164.841 -1845.601 
286.545 -—1328.650 186.586 -1887.745 
297.394 -1306.261 208.975 -1931.588 
307.879 -1283.230 232.006 -1977.054 
318.026 -1259.560 255.676  -2024.078 
324.257 -—1244.321 270.915 -2054.476 


487.165 


Remarks 


Tk 


MPT= 1663. 


573 


Fe2Ti04 

AH; AG; log K; 

= [se 

-1515.236 -1417.867 248.404 
-1515.220 -1417.262 246.767 
-1514.031 -1384.773 180.833 
-1512.476 -1352.635 141.309 
-1510.811 -1320.822 114.988 
-1509.139 -1289.290 96.208 
-1507.589 -1257.991 82.138 
-1506.429  -1226.867 71.206 
-1506.314 -1195.825 62.464 
-1507.293 -1164.697 55.307 
-1510.962 -1133.483 49.339 
-1506.256 9 -1102.214 44.288 
-1501.197 -1071.322 39.972 
-1495.788 -1040.803 36.244 
-1490.035 -1010.657 32.995 
-1486.238 -991.854 31.154 


FeV204 IRON DIVANADIUM TETRAOXIDE 221.728 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) it I kJ / mol ] [ - ] 
SOL 298.15 152.962 156.900 156.900  -1505.989 0.000 -1552.769 -—1505.989 -1405.066 246.162 
300.00 153.373 157.847 156.903 -—1505.706 0.283 -1553.060 -1505.953  -1404.440 244.535 
400.00 168.837 204.348 163.138 -1489.505 16.484 -1571.244 -1503.453 -1370.954 179.028 
500.00 Wiieo2T 243.029 175.360 -1472.154 33.835 -1593.669 -1500.395 -1338.177 139.798 
600.00 183.551 275.955 189.450 -1454.086 51.903 -1619.659 -1497.179 -1306.035 113.700 
700.00 188.316 304.618 203.899 -—1435.485 70.504 -1648.718 -1493.968 -1274.433 95.099 
800.00 192.411 330.037 218.107 -—1416.445 89.544 -1680.475 -1490.884 -1243.283 81.178 
900.00 196.115 352.917 231.886 -1397.016 108.973  -1714.641 -1488.107 -1212.504 70.372 
1000.00 199.577 373.760 245.001 -—1377.230 128.759 -1750.990 -—1486.018 -—1182.003 61.741 
1100.00 202.881 392.938 257.590 -1357.106 148.883  -1789.338 -1484.665 -1151.653 54.687 
1200.00 206.076 410.729 269.619 -1336.657 169.332 -1829.532 -1482.865  -1121.477 48.817 
1300.00 209.196 427.347 281.120 -1315.893 190.096 -1871.445 -1479.364 -1091.504 43.857 
1400.00 212.261 442.963 292.128 -1294.820 211.169 -1914.968 -1475.945 -1061.797 39.616 
1500.00 215.285 457.711 302.679 -1273.442 232.547 -1960.008 -—1472.622 -1032.332 35.949 
1600.00 218.278 471.700 312.810 -1251.764 254.225 -2006.485 -1469.411  -1003.085 32.747 
1700.00 221.248 485.023 322.551 -1229.787 276.202 -2054.326 —1467.278 -—974.016 29.928 
1800.00 224.198 497.752 331.934 -1207.515 298.474 -2103.469 -—1464.672 —945.076 27.425 
1900.00 227.134 509.953 340.984 -1184.948 321.041 -2153.859 —1476.321 -—915.575 2oATA 
2000.00 230.057 521.678 349.728 -1162.089 343.900 -2205.444 -—1474.280 — 886.115 23.143 
References 
Phase nl AS C, 
SOL K7 e 
Fe2Zn04 DIIRON ZINC TETRAOXIDE 241.082 
Phase Vy C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) Ll kJ / mol ] [ - ] 
SOL 298.15 142.972 151.670 151.670 -1171.579 0.000 -1216.799 -—1171.579 -1065.791 186.722 
300.00 143.275 O25) 151.6738 -1171.314 0.265 -1217.081 -1171.562 -1065.135 185.456 
400.00 155.500 195.607 157.460  -1156.320 15.259 -1234.563 -1170.343 -1029.828 134.482 
500.00 163.553 231.216 168.753 -1140.347 31.2382 -1255.955 —1168.871 — 994.869 103.933 
600.00 169.962 261.618 181.757 -1123.663 47.916 -1280.683 -—1167.471 — 960.202 83.593 
700.00 175.596 288.248 195.107 -1106.380 65.199 -1308.154 -—1173.598 — 925.679 69.075 
800.00 180.816 312.039 208.262 -1088.557 83.022 -1338.189 -—1172.819 — 890.318 58.132 
900.00 185.796 333.626 221.010 -1070.225 101.854 -1370.488 —1172.500 — 855.032 49.625 
1000.00 190.627 353.453 233.276 -1051.403 120.176 -1404.855 -—1173.291 — 819.730 42.818 
References 
Phase H/S Cy 


SOL Nb1 


81.044 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
598.00 


SOL-B 598.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase As 


SOL-A Jal 
SOL-B Jat 


SS 


975 


PYRRHOTITE Fe0.877S 


S —(G-H298)/T H H-H298 G AH; AG; log K; 
J/(K mol) bel kJ / mol : ] DP] 


60.794 60.794 -105.437 0.000 -123.563 -105.437  -106.872 18.724 
61.102 60.794 -105.345 0.092 -123.675 -105.427 -106.881 18.610 
76.331 62.829 -100.036 5.401 -130.569 -107.003 -107.366 14.021 


89.532 66.876 -94.109 11.328  -138.875 -107.479 -107.416 dile2e2 

101.222 71.560 -87.699 17.738  -148.230 -107.230 -107.413 9.382 
0.664 0.397 

101.886 71.560 -87.302 18.135  -148.230 -106.833 -107.413 9.382 
102.080 71.662 —S/lOOmmmnlOr20 -— 148.434 -106.841 — 107.414 9.351 
110.837 76.653 -81.508 23.929 -159.094 -107.392 -107.472 8.020 
118.136 81.395 -76.044 29.393 -170.553 -108.460  -107.418 7.014 
124.423 85.834 -70.707 34.730 -182.688 -162.865 -106.043 6.155 
129:951 89.975 -65.462 39.975 -195.412 -163.643 SCR 5.208 
135.063 93.843 -60.095 45.342  -208.664 -164.986 S3ece 4.427 
140.040 97.486 -54.372 51.065  -222.421 -165.609 — 86.685 3.773 
144.907 100.947 -48.290 57.147 -236.669 -164.401 — 80.155 3.221 
149.711 104.259 -41.805 63.632 -251.400 -162.868 -73.730 2.751 
154.528 107.450 -34.819 70.618 -266.611 -160.913 — 67.428 2.348 


576 


FeS 


Phase 


SOL-A 


SOL-B 


SOL=C 


LIQ 


. 
[K] 


298.15 
300.00 
400.00 
411.00 


411.00 
500.00 
598.00 


598.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1463.00 


1463.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase 


SOL-A 
SOL-B 
SOL-C 
LIQ 


—= 


IRON MONOSULFIDE 


S —(G-H298)/T H H—-H298 G 
J/(K mol) ll kJ / mol 
60.321 60.321 — 101.671 0.000 -119.656 
60.634 60.322 -101.577 0.094 -119.768 
79.068 62.578 —95.075 6.596 -126.702 
81.568 63.052 — 94.061 7.610  -127.586 
4.051 1.665 
85.619 63.052 — 92.396 9.275 —127.586 
99.803 68.373 = 85.956." 15.7 15 © = 195,00K 
Mni2e753 74.616 -78.865 22.806  -146.292 
0.664 0.397 
113.417 74.616 -78.468 23.203 -146.292 
113.625 74.746 -78.344 23.327 -146.519 
123.007 80.992 -72.260 29.411 — 158.365 
130.901 86.750 66: co0l ooo -—171.071 
SETAE 92.045 -60.516 41.155  -184.511 
143.942 96.931 -54.660 47.011 — 198.602 
149.6385 101.466 -48.686 52.985  -—213.284 
155.019 105.706 —42.495 59.176 -—228.519 
160.224 109.701 -35.991 65.680 -—244.282 
165.346 113.493 -29.076 72.595 -260.561 
168.568 115.795 -—24.464 77.207 -271.079 
21.506 31.464 
190.074 115.795 7.000 108.671  -271.079 
191.637 117.647 9.314 110.985 -278.141 
195.674 122.398 15.569 117.240  -297.508 
199.466 126.821 21.824 123.495 -317.267 
203.041 130.957 28.079 129.750 -337.394 
206.423 134.841 34.334 136.005 -357.869 
209.631 138.501 40.590 142.261 —378.673 
212.683 141.962 46.845 148.516 -399.790 
215.593 145.243 53.100 154.771 — 421.205 
218.374 148.362 59.355 161.026 -442.904 
221,036) 151.635 65.610 167.281 — 464.876 
223.589 154.175 71.865 173.536 -487.108 
226.043 156.892 78.120 179.791 — 509.590 
228.403 159.497 84.375 186.046 -532.313 
230.678 161.999 90.630 192.301 — 555.268 
232.873 164.405 96.885 198.556 -578.446 
234.994 166.723 103.141 204.812 -601.840 


AH; AG; 

— 101.671 = 1101-965 
-101.666  -101.967 
— 102.371 — 102.108 
-—101.987 -—102.106 
-100.322 —-102.106 
-100.006  -102.537 

-99.447 -103.080 

-99.050 -—103.080 

—99.058  —103.093 

—99:613 —103:728 
-100.679 -—104.250 
-—155.083  -103.452 
— 155.839 — 97.684 
=157.256 — 91.784 
— 158.043 —SOlGNo 
— 156.836 —79.843 
— 155.307 —73.975 
— 154.134 —70.340 
— 122.670 —70.340 
— 122.392 — 69.020 
— 121.699 — 65.485 
— 122.046 = he 
— 121.864 — 58.444 
— 135.867 — 54.222 
— 136.099 —49.919 
— 136.335 — 45.604 
-— 136.574 — 41.278 
— 136.817 — 36.941 
— 137.064 —32.593 
— 137.314 — 28.235 
— 137.568 =23.86/ 
- 137.826 — 19.489 
— 138.087 = Onto 
— 138.352 -— 10.704 
— 138.620 —6.298 


87.913 


Phase al 
IK] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase eS 


GAS Ja2 


Ja2 


IRON MONOSULFIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


252.344 
252.554 
262.541 
270.513 
277.136 
282.797 
287.735 
292.115 
296.048 
299.619 
302.887 
305.902 
308.699 
311.310 
313.758 
316.064 
318.244 
320.312 
322.280 
324.160 
325.959 
327.684 
329.344 
330.943 
332.486 
333.979 
335.424 
336.826 
338.187 


H H—-H298 G 

ih | kJ / mol 
252.344 370.767 0.000 295.531 
252.345 370.830 0.063 295.064 
253.697 374.304 Sloe 269.288 
256.290 377.878 7.114 242.622 
259.228 381.512 10.745 215.230 
262.201 385.184 14.417 187.227 
265.090 388.883 18.116 158.695 
267.854 392.601 21.834 129.698 
270.480 396.335 25.568 100.287 
272.969 400.081 29.314 70.501 
275.328 403.838 33.071 40.373 
277.566 407.604 36.837 9.932 
279.691 411.379 40.612 — 20.800 
281.713 415.163 44.396 —51.802 
283.640 418.956 48.189 — 83.057 
285.480 422.759 51.992 -114.549 
287.240 426.573 55.806 -146.265 
288.927 430.399 59.632 -178.194 
290.546 434.237 63.470 -210.324 
292.102 438.088 67.321  -242.647 
293.600 441.955 71.188 -275.154 
295.045 445.838 75.071 — 307.836 
296.440 449.737 78.970  -340.688 
297.788 453.654 82.887 -373.703 
299.093 457.590 86.823  -406.875 
300.358 461.544 90.777 -440.199 
301.584 465.519 94.752  -473.669 
302.776 469.513 98.746 -507.282 
303.933 473.528 102.761 -541.033 


AH; AG; 
370.767 313.222 
370.742 312.865 
367.009 293.883 
363.828 275.943 
360.798 258.655 
357.831 241.864 
354.554 225015 
298.034 210.758 
295.157 201.205 
291.510 192.001 
288.290 183.077 
286.759 174.371 
285.148 165.786 
283.457 157.318 
281.688 148.966 
278.890 140.746 
276.630 132.685 
260.197 125.453 
257.548 118.430 
254.909 111.539 
252.281 104.774 
249.666 98.127 
247.063 91.595 
244.475 85.170 
241.901 78.849 
239.343 72.626 
236.802 66.498 
234.276 60.460 
231.768 54.509 


OFF 


FeS[g] 


log K; 
[ = 


— 54.875 
— 54.475 
— 38.377 
— 28.828 
POG 
— 18.048 
— 14.725 
Wee 
— 10.510 
=Sil7 
—7.969 
—7.006 
—6.186 
—5.478 
— 4.863 
—4.325 
—3.850 
—3.449 
— 3.093 
—2.774 
— 2.488 
Se 
— 1.994 
— 1.780 
— 1.584 
— 1.405 
— 1.241 
— 1.089 
—0.949 


] 


578 


FeS2 IRON DISULFIDE 119.979 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG log K; 
[K] [—=—J/(Kmol) ai kJ / mol ] [ - ] 

SOL 298.15 62.112 52.928 52.928 -—171.544 0.000 —187.324 -171.544 — 160.076 28.045 
300.00 62.300 Heroine 52.929 — 171.429 0.115 -— 187.423 -171.559 — 160.005 27.859 
400.00 68.844 72.268 55.469 — 164.824 6.720 -—193.732 -176.743 — 155.860 20.353 
500.00 72.049 88.006 60.449 — 157.766 Newnes —201.769 -180.341 — 150.267 15.698 
600.00 74.293 101.347 66.182 — 150.445 21.099 —211.253 -183.260 — 143.961 elcis) 
700.00 76.315 112.952 72.052 — 142.914 28.630 —221.980 -185.678 — 137.219 10.239 
800.00 78.344 123.274 77.821 -— 135.182 36.362 — 233.801 -—188.281 — 130.124 8.496 
900.00 80.407 132.621 83.399 -— 127.244 44.300 —246.603 -296.789 — 120.375 6.986 
1000.00 82.449 141.199 88.755 —119.101 52.443 —260.299 -—297.092 — 100.765 5.263 

References 

Phase mis Cy Remarks 

SOL Jat Jat Jat NDPT= 906. 

FeS0O4 IRON SULFATE 151.911 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) {ll kJ / mol ] (al 

SOL 298.15 100.549 120.959 120.959 — 928.848 0.000 —964.912 -928.848 — 824.892 144.518 
300.00 100.828 121.582 120.961 —928.662 0.186 -—965.136 -928.859 — 824.247 143.514 
400.00 116.846 152.808 125.109 -—917.769 11.079 -—978.892 -931.115 -—789.251 103.066 
500.00 129.289 180.299 133.454 —905.425 23.423 -—995.575 -931.644 —753.730 Ths) ie 
600.00 137.993 204.687 143.334 — 892.036 36.812 -1014.848 -—931.238 —718.170 62.522 
700.00 144.233 226.452 153.682 —877.908 50.940 -1036.425 -930.258 — 682.733 50.946 
800.00 148.898 246.031 164.022 — 863.241 65.607 -1060.066 -929.241 — 647.443 42.274 
900.00 152.536 263.786 174.136 —848.163 80.685 -1085.571 -981.212 —611.117 35.468 
1000.00 155.482 280.015 183.924 — 832.757 96.091  -1112.772 -979.341 -—570.104 29.779 

References 

Phase lf § GC, Remarks 

SOL Jal Jat Jat NDPT= 944. 


9/79 


399.885 DIIRON TRISULFATE Fe2(SO4)3 

Phase ili Gp S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ieee 8) /(GITGl) let kJ / mol —— [ - 

SOL 298.15 264.954 307.524 307.524 -—2582.992 0.000 -2674.680 -—2582.992  -2262.753 396.425 
300.00 265.649 309.165 307.529  -2582.501 0.491 -—2675.251 -—2583.046 -2260.766 393.634 
400.00 306.743 391.236 318.439  -2553.873 29.119  -2710.368 -—2591.241  -2152.763 281.122 
500.00 339.795 463.434 340.363 -2521.457 61.585 -2753.174 -—2594.588 -—2042.779 213.408 
600.00 363.376 527.592 366.324 -2486.231 96.761 -2802.787 -—2595.224 -—1932.311 168.223 
700.00 380.321 584.949 393.534 -2449.002 133.990 -2858.466 -—2594.110 -1821.902 135.952 
800.00 392.797 636.588 420.742 -2410.315 172.677 -2919.586 —2592.757 -1711.682 111.761 
900.00 402.232 683.422 447.368 -—2370.543 212.449 -2985.623 -—2750.101 -1598.155 92.755 
1000.00 409.588 726.197 473.143 -2329.938 253.054 -3056.135 -2745.324 -1470.432 76.807 
1100.00 415.546 765.524 497.960 -2288.672 294.320 -3130.748 -2741.740 -1343.086 63.778 
1200.00 420.620 801.903 521.792 -2246.858 336.134 -3209.142 —2737.023 -1216.180 52.939 
1300.00 425.218 835.754 544.656 -2204.564 378.428 -3291.044 -2728.675 -—1089.781 43.788 
1400.00 429.683 867.430 566.592 -—2161.819 421.173 -3376.220 —2720.242 — 964.028 35.968 
1500.00 434.314 897.231 587.651 -2118.621 464.371 -3464.468 -—2711.704 — 838.881 29.212 

References 

Phase H/S C, Remarks 

SOL Jal Jat Jat NID PS WSil, 

131.649 IRON 0.96—SELENIDE FeSe0.96 

Phase - Cy S —(G—-H298)/T H H—-H298 G AH; AGy log Ky 
[K ] [ J/(K mol) | (I kJ / mol ] [ - 

SOL-A 298.15 54.762 69.203 69.203 — 66.944 0.000 —87.577 -66.944 — 67.348 11.799 
300.00 54.873 69.542 69.204 — 66.843 0.101 -87.705 -—66.934 —67.351 WT 
400.00 59.512 86.016 71.419 —61.105 5.839 -95.512 -66.384 —67.573 8.824 
500.00 62.794 99.663 75.742 — 54,983 11.961 -104.815  -71.572 — 67.847 7.088 
600.00 65.542 111.360 80.726 — 48.564 18.380 —-115.380 -71.614 —67.098 5.841 
700.00 68.038 121.653 85.852 —41.883 25.061 -—127.040 -71.637 — 66.343 4.951 
730.80 68.777 124.598 87.423 -39.776 27.168 —130.833 -71.648 —66.110 4.725 

13.110 9.581 

SOL-B 730.80 59.039 137.709 87.423 — 30.195 36.749 —130.833 -62.067 —66.110 4.725 
800.00 58.204 143.013 92.006 -26.139 40.805 —140.549 -62.883 — 66.457 4.339 
900.00 60.835 149.985 98.066 -—20.217 46.727 —155.203 -64.366 — 66.817 3.878 
1000.00 67.028 156.684 103.593 — 13.853 53.091 -—170.537 -66.153 — 66.997 3.500 

References 

Phase H/S Cy Remarks 

SOL-A Mit Mit Mit TPT= 730.8 

SOL-B Mit Mi1,e 


| 


580 


FeSi IRON SILICON 83.932 
Phase 1 Cp S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] Sh (Kil) eh kJ / mol ] [=a] 
SOL 298.15 45.162 44.685 44.685 — 78.852 0.000 -92.175 -78.852 — 78.430 13.741 
300.00 45.203 44.965 44.686 —78.768 0.084 —92.258 -78.852 —78.428 13.655 
400.00 47.379 58.267 46.485 —74.139 4.713 -97.446 -78.971 —78.274 10.222 
500.00 49.555 69.073 49.954 — 69.293 9.559 -—103.829 -79.255 —78.070 8.156 
600.00 Sy /H| 78.300 53.927 — 64.228 14.624 -—111.208  -79.656 —77.197 6.773 
700.00 53.907 86.438 58.001 — 58.946 19.906 —119.453 -80.152 -77.449 5.779 
800.00 56.082 93.778 62.022 — 53.447 25.405 -128.469 -80.777 —77.023 5.029 
900.00 58.258 100.509 65.929 — 47.730 Sieli2Z — 138.188 — 81.653 —76.504 4.440 
1000.00 60.434 106.760 69.703 —41,795 SH AOSITf —148.555 -83.104 —75.862 3.963 
1100.00 62.610 112.622 73.341 — 35.643 43.209 —159.527 -85.157 —75.023 Shiai ore. 
1200.00 64.785 118.163 76.847 SS) TE 49.579 -171.069 -86.615 —74.055 3.224 
1300.00 66.961 123.434 80.230 — 22.686 56.166 = 183.151 —86.213 —73.025 2.934 
1400.00 69.137 128.476 83.497 — 15.881 62.971 —195.748 -85.719 —72.028 2.687 
1500.00 Wo Sree 86.658 —8.859 69.993 -208.840  -85.132 -—71.070 2.475 
1600.00 73.488 137.992 89.722 — 1.619 W1e233 —222.407 -84.452 —70.154 2.290 
1683.00 75.294 141.754 92.195 4.556 83.408 —234.017 -84.712 —69.419 2a159 
41.865 70.459 

LIQ 1683.00 83.680 183.619 92.195 UO Weshstey —234.017  -14.253 —69.419 2105 
1700.00 83.680 184.460 93.114 76.437 155.289 —237.145  -64.208 —69.530 2.136 
1800.00 83.680 189.243 98.323 84.805 163.657 —LOD030 O27 57, — 69.886 2.028 
1900.00 83.680 193.768 103.228 93.173 172.025 -—274.985 -—75.486 —69.618 1.914 
2000.00 83.680 198.060 107.863 101.541 180.393 -294.579  -—74.440 — 69.336 1.811 

References 


Phase H/S C, 


SOL Hu1 Hu1 

LIQ Hut Hu1 

FeSi2 LEBOITE (BETA) 112.018 

Phase aly C S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (Kol) Ik fi kJ / mol ] eos] 

SOL 298.15 64.165 55.601 55.601 —81.199 0.000 -97.776  -—81.199 —78.421 13.739 
300.00 64.218 55.998 55.602 — 81.080 0.119 -—97.880  -81.201 —78.404 13.651 
400.00 Cains 74.869 58.156 —74.514 6.685 — 104.461 — 81.505 —77.435 10.112 | 
500.00 70.021 90.157 63.073 —67.657 13.542 —112.736  -82.058 — 76.357 7.977 
600.00 72.934 103.181 68.698 —60.509 20.690 — 122.418 — 82.752 —75.154 6.543 
700.00 75.849 114.642 74.458 —53.070 28.129 — 133.320 — 83.540 —73.827 5.509 
800.00 78.766 124.961 80.137 — 45.340 35.859 — 145.308 —84.442 -—72.379 4.726 
900.00 81.684 134.407 85.649 -37.317 438.882 —158.283 -—85.574 —70.807 4.110 

References 

Phase in AS C, Remarks ; 


SOL Hu1 Hu1 Hut DPIi= 911248) 


581 


121.286 LEBOITE (ALPHA) FeSi2.33 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] (ee /-(Kimol) ‘lanl kJ / mol = ] [ - ] 

SOL-A 298.15 71.455 69.500 69.500 —58.999 0.000 —79.721 —58.999 — 58.513 10.251 
300.00 71.632 69.943 69.502 —58.867 Omis2 —79.850 —58.999 —58.510 10.188 
400.00 79.016 91.644 72.411 —51.306 7.693 — 87.963 —59.010 — 58.345 7.619 
500.00 84.247 109.861 78.127 — 43.132 15.867 —98.063 — 58.998 —58.180 6.078 
600.00 88.631 125.617 84.758 —34.484 24.515 — 109.854 —58.975 —58.019 5.051 
700.00 92.614 139.582 91.611 —25.419 33.580 — 123.127 —58.946 — 57.862 4.318 
800.00 96.384 152.197 98.408 — 15.968 43.031 — 137.725 —58.955 —57.707 3.768 
900.00 100.031 163.761 105.036 —6.146 52.853 — 153.531 —59.133 —57.543 3.340 

References 

Phase DEES Cy Remarks 

SOL-A Nb1 e Hut stable at 1184. to 1490. K 

292.642 2-IRON TANTALUM Fe2Ta 

Phase ll Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Il kJ / mol ] [ - ] 

SOL 298.15 74.803 106.692 106.692 — 57.739 0.000 —89.549 — 57.739 — 60.908 10.671 
300.00 74.852 WO NES 106.693 —57.601 0.138 — 89.747 —57.740 —60.927 10.608 
400.00 77.488 129.049 109.661 -— 49.984 Hallo — 101.603 —57.951 —61.965 8.092 
500.00 80.124 146.623 ileuctoy| — 42.103 15.636 —115.415 —58.391 —62.922 6.573 
600.00 82.760 161.465 121.831 — 33.959 23.780 — 130.838 —59.061 —63.769 5.552 
700.00 85.395 174.420 128.437 — 25.551 32.188 -— 147.645 —59.974 — 64.486 4.812 
800.00 88.031 185.995 134.921 — 16.880 40.859 -— 165.676 —61.222 —65.050 4.247 
900.00 90.667 196.516 141.189 -7.945 49.794 — 184.809 —63.063 — 65.426 3.797 
1000.00 93.303 206.205 147.212 1.254 58.993 —204.951 — 66.153 —65.539 3.423 
1100.00 95.939 215.221 152.990 10.716 68.455 — 226.028 -—70.552 —65.235 3.098 
1200.00 98.575 223.682 158.532 20.441 78.180 — 247.977 — 73.870 —64.642 2.814 
1300.00 101.211 231.677 163.854 30.431 88.170 —270.749 — 73.586 — 63.884 2.567 

References 

Phase Int Us Cy 

SOL Gel Gel 


582 


FeTe0.9 IRON 0.9—TELLURIDE 170.687 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) IL kJ / mol ] [ - 

SOL-B 298.15 49.665 80.082 80.082 — 23.221 0.000 — 47.097 — 23.221 — 25.682 4.499 
300.00 49.728 80.389 80.083 — 23.129 0.092 — 47.246 -—23.218 — 25.698 4.474 
400.00 52.075 95.056 82.067 — 18.025 5.196 -— 56.048 —23.157 — 26.538 3.466 
500.00 53.388 106.828 85.881 —12.747 10.474 —66.161 — 23.347 — 27.368 2.859 
600.00 54.295 116.646 90.213 -7.361 15.860 -77.349 — 23.863 — 28.130 2.449 
700.00 55.010 125.071 94.605 — 1.894 Poly — 89.444 — 24.739 —28./77 Zhan 
800.00 55.622 132.458 98.884 3.638 26.859 — 102.328 — 41.895 -27.579 1.801 
900.00 56.175 139.041 102.987 9.228 32.449 -— 115.909 -— 43.725 — 25.684 1.491 
1000.00 56.691 144.987 106.894 14.872 38.093 — 130.115 — 46.247 — 23.553 1.230 
1100.00 57.182 150.413 110.608 20.565 43.786 — 144.889 — 49.492 —21.112 1.003 
1200.00 57.658 155.409 114.136 26.308 49.529 — 160.184 —52.268 — 18.429 0.802 

References 

Phase nS Cy Remarks 

SOL-B Mit Mit Mit MPT= 1200. 

FeTe2 IRON DITELLURIDE 311.047 

Phase if C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) Ih kJ/mol ] [ - 

SOL-E 298.15 ke). (2X3 100.165 100.165 —72.383 0.000 — 102.247 —72.383 — 64.599 aces 7 
300.00 73.824 100.621 100.166 —72.247 0.136 — 102.433 —72.388 — 64.551 11.239 
400.00 77.917 122.462 103.117 —64.645 7.738 — 113.630 —72.783 — 61.886 8.081 
500.00 80.915 140.182 108.812 — 56.698 15.685 — 126.789 -—73.501 —59.086 ey 7483 
600.00 83.483 155.166 llersea — 48.476 23.907 — 141.575 -—74.621 —56.105 4.884 
700.00 85.847 168.214 121.964 —40.008 S20) — 157.758 —76.178 —52.902 3.948 
800.00 88.103 179.826 128.484 —31.310 41.073 —175.171 -113.478 — 45.683 2.983 
900.00 90.295 190.330 134.782 — 22.390 49.993 -—193.686 -116.121 — 37.053 Zao 
933.00 91.009 193.594 136.804 — 19.398 52.985 —200.021  -117.088 — 34.137 1.911 

References 

Phase H/S Cy Remarks 

SOL-E Mid Mit Mit MPl=— 933: 


] 


103.727 


Phase 


SOL 


t 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1590.00 


References 


Phase 


SOL 


H/S 


Kut 


——= 


IRON TITANIUM 

S —(G—-H298)/T H H-H298 G 
J/(K mol) lia kJ / mo 
52.718 52.718 — 40.585 0.000 — 56.303 
53.008 52.719 —40.498 0.087 — 56.401 
67.248 54.627 — 35.537 5.048 — 62.436 
79.126 58.373 — 30.209 10.376 — 69.772 
89.257 62.697 — 24.649 15.936 —78.203 
98.092 67.136 — 18.915 21.670 — 87.580 
105.939 71.505 = 13.037 27.548 —97.789 
113.012 75.730 —7.031 33.554 — 108.742 
119.465 79.786 -0.906 39.679 —120.371 
125.409 83.667 5is8 2 45.9417, —132.618 
130.931 87.378 IROOM ZcOS — 145.438 
136.094 90.929 Ueki! — Bysk7Als — 158.792 
140.952 94.330 24.686 65.271 — 172.647 
145.545 97.593 31.344 71.929 — 186.974 
149.480 100.419 37.422 78.007 — 200.252 
Remarks 

Tk1 DPT= 1590. (LIQ + TiFe2) 


AH; AG; 
-40.585  -38.999 
~ 40.591 ~38.989 
-40.845 -38.413 
=41,069 —37.781 
-41.382  -37.096 
-41.850 -36.347 
-42.560  -35.516 
-43.666 -34.574 
-45.511 ~33.474 
48 (000 = S260 
aay cy ECO WL 
-54.300  -28.493 
~54.321 — 26.507 
-54.392 -24.518 
-54.506  -22.723 


584 


Fe2U 2—-—IRON URANIUM 349.723 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] SS (Kimo) lal kJ / mol ] [ - 

SOL 298.15 78.605 104.600 104.600 = O22 Nf, 0.000 —63.4038  -32.217 —32.142 5.631 
300.00 78.659 105.086 104.602 —32.072 0.145 -63.597 -32.215 — 32.142 5,596 
400.00 81.588 128.116 107.722 — 24.059 8.158 —75.306  -—32.323 —32.111 4.193 
500.00 84.517 146.637 113.711 — 15.754 16.463 —89.072 -32.804 —32.010 3.344 
600.00 87.446 162.305 120.536 elon cot —104.5389 -33.717 —31.773 2.766 
700.00 90.374 176.005 127.502 Wiel else bz —121.468 -35.119 —31.346 2.339 
800.00 93.303 188.264 134.344 10.919 43.136 —139.692  -37.153 —30.677 2.003 
900.00 96.232 199.422 140.964 20.396 52.613 —159.084 -40.129 —29.701 1.724 
1000.00 99.161 209.713 147.330 30.165 62.382 —179.547  -47.164 — 28.151 1.470 
1100.00 102.090 219.301 153.442 40.228 72.445 —201.003  -57.009 —25.731 | 222 
1200.00 105.018 228.310 159.310 50.583 82.800 —223.388 -—60.740 — 22.759 0.991 
1300.00 107.947 236.831 164.948 61.232 93.449 —246.649  -60.806 — 19.590 0.787 
1400.00 110.876 244.938 170.374 72.173 104.390 —270.741 — 60.748 — 16.421 0.613 
1500.00 113.805 252.688 175.605 83.407 115.624 -—295.625  -69.997 — 12.654 0.441 
1508.00 114.039 253.294 176.016 84.318 116.535 —297.649 -70.054 — 12.348 0.428 

44.948 67.781 

LIQ 1508.00 138.072 298.242 176.016 152.099 184.316 — 297.649 —2.273 — 12.348 0.428 
1600.00 138.072 306.418 183.281 164.802 197.019 — 325.467 —0.781 — 13.008 0.425 

References 

Phase inl AS C, 

SOL Kul e 

LIQ Kul e 

Fe(VO3)2 IRON VANADATE 253.726 

Phase ly C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (ae (Kamo) 1a | kJ / mol ] [ - 

SOL 298.15 196.664 188.280 188.280 -1900.373 0.000 -1956.509 -1900.373 -1747.642 306.180 
300.00 197.075 189.498 188.284 -1900.009 0.364 -1956.858 -1900.310 -1746.694 304.126 
400.00 212.539 248.570 196.233 -1879.438 20.935 -1978.866 -1896.412 -1696.053 221.482 
500.00 221.229 297.003 211.692 -1857.717 42656 -2006.219 -1892.042 -1646.465 172.005 
600.00 227.253 337.897 229.406 -1835.279 65.094  -2038.017 -1887.615 -—1597.767 139.098 
700.00 232.018 373.297 247.490 -1812.308 88.065 -2073.616 -1883.288 -1549.803 115.648 
800.00 236.113 404.552 265.207 -1788.897 111.476 -2112.538 -1879.172 -1502.446 98.100 
900.00 239.817 432.579 282.273 -1765.098 135.275 -2154.419 -1875.430 -—1455.585 84.480 
1000.00 243.279 458.027 298.595 -1740.942 159.431 -2198.968 -1872.4383 -1409.106 73.604 
1023.00 244.050 463.567 302.242 -1735.337 165.0836 -2209.567 -1871.968 -—1398.455 71.405 

References 

Phase inl HS) Gp Remarks 

SOL Tk1 e Tk1 DPT= 1023. (FeVO4 + Fe203) 


] 


] 


303.695 


Phase 


SOL 


-- 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase 


SOL 


nh PS) 


Ku1,Tk1 


= 


Cp 


114.725 
114.832 
119.873 
124.181 
128.201 
132.086 
135.898 
139.667 
143.411 
147.137 
150.852 
154.558 
158.259 
161.955 


Cp 


Tk1,e 


S 


J/(K mol) 


131.796 
132.506 
166.260 
193.479 
216.478 
236.533 
254.420 
270.645 
285.554 
299.398 
312.360 
324.581 
336.170 
347.215 


IRON TUNGSTATE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
131.796 -1184.490 0.000  -1223.785 
131.798 -1184.278 0.212 -1224.029 
136.366 -1172.533 11.957 -1239.037 
145.152 -1160.326 24.164 -1257.066 
155.171 -1147.706 36.784 -1277.593 
165.391 -1134.691 49.799 -1300.264 
175.422) -1121.291 63.199 -1324.827 
185.114 -1107.513 76.977 -1351.093 
194.423 -1093.358 91.132 -1378.913 
203.344 -1078.831 105.659 -1408.168 
211.894 -1063.931 120.559 -1438.763 
220.097 -1048.661 135.829 -1470.615 
227.977 -—1033.020 151.470 -1503.658 
235.561 -1017.009 167.481 -1537.831 


AH; AG; 
-—1184.490 —-1083.585 
-—1184.478 -1082.959 
-—1183.766 -1049.224 
—1183.045 -1015.673 
—1182.389 -—982:262 
-1181.813 -948.954 
-—1181.348 -915.722 
—1181.101 — 882.537 
—1181.381 — 849.355 
-—1182.201 — 816.097 
-—1182.352 —782.825 
—1180.561 —749.603 
=a WO090 be 7 0125 
-1176.4385 -683.594 


585 


FeW0O4 


log K; 
[ /S 


189.840 
188.560 
137.015 
106.107 
85.513 
70.812 
59.791 
2) 
44 366 
38.753 
34.075 
30.119 
26.734 
23.805 


] 


586 


Ga 


Phase T 
[K] 


SOL 298.15 
300.00 
302.80 


LIQ 302.80 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2475.00 


References 
Phase AHS 


SOL Hu1 
LIQ Hu1 


Cp 


26.152 
26.635 
27.365 


28.468 
27.244 
26.775 
26.624 
26.624 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 
26.568 


Cp 


Hu1 
Hu1 


S 


J/(K mol) 


40.828 
40.991 
41.242 
18.418 
59.660 
67.395 
73.415 
78.280 
82.383 
85.930 
89.060 
91.859 
94.391 
96.703 
98.830 
100.799 
102.632 
104.346 
105.957 
107.476 
108.912 
110.275 
111.571 
112.807 
113.988 
115.119 
115.936 


Remarks 


Hu1 


~(G-H298)/T 


GALLIUM 


H 


H-H298 


G 
kJ / mol 


40.828 
40.828 
40.831 


40.831 
46.396 
vilkeee 
55.339 
58.917 
62.077 
64.904 
67.462 
69.797 
71.944 
73.932 
Tey TAs 
TSM 
79.135 
80.666 
82.114 
83.487 
84.792 
86.037 
87.226 
88.364 
89.455 
90.245 


0.000 

0.049 

0.124 

Soil 

5.701 

8.399 
11.096 
13.765 
16.426 
19.083 
21.740 
24.397 
27.053 
29.710 
32.367 
35.024 
37.681 
40.338 
42.995 
45.651 
48.308 
50.965 
53.622 
56.279 
58.936 
61.592 
63.585 


0.000 
0.049 
0.124 


5.701 

8.399 
11.096 
13.765 
16.426 
19.083 
21.740 
24.397 
27.053 
29.710 
32.367 
35.024 
37.681 
40.338 
42.995 
45.651 
48.308 
50.965 
53.622 
56.279 
58.936 
61.592 
63.585 


BPT= 2475., L= 258.7 kJ 


SVMS 
— 12.248 
— 12.364 


— 12.364 
= Wes siye 
=o) 
— 33.203 
— 41.242 
— 49.661 
—58.414 
— 67.462 
= MOTTE 
— 86.333 
15, 1111 
— 106.094 
— 116.266 
— 126.616 
Shoals 
— 147.805 
— 158.625 
pelholcelste 
— 180.677 
=191:897 
— 203.237 
— 214.693 
—223.00F 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


69.723 


Phase TY 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 


References 
Phase ALS 


GAS Hu1 


Hu1 


GALLIUM (GAS) 


S  -(G-H298)/T 


J /(K mol) 


169.038 
169.195 
176.776 
182.814 
187.686 
191.684 
195.036 
197.909 
200.418 
202.642 
204.640 
206.454 
208.114 
209.645 
211.066 
212.392 
213.636 
214.806 
PWS NZ 
216.961 
217.958 
218.907 
PVN 
220.683 
221.517 
222.317 


H H-H298 G 
IPod kJ. / mol 
169.0388 271.960 0.000 221.561 
169.0389 272.007 +0047. —~S «221.248 
170.062 274.646 2.686 — 203.935 
172.031 277.352 5.392 185.945 
174.248 280.023. + «-8.063.-~—Ss«‘167..4111 
176.462 282.615 10.655 ‘148.437 
178.580 285.124 13.164 129.096 
180.572 287.563 ‘15.603 109.445 
182.434 289.944 17.984 89.526 
184.172 292.278 20.318 69.371 
185.796 294.574 22.614 49.005 
187.316 296.839 24.879 28.449 
188.743 299.079 27.119 7.720 
190.086 301.298 29.338 -13.169 
191.353 303.500 31.540 -34.206 
192.552 305.688 33.728  -55.379 
193.690 307.863 35.903  -76.681 
194.771 310.028 38.068 -98.104 
195.800 312.185 40.225 -119.640 
196.783 314.333 42.373. - 141.285 
197.723 316.476 44.516 -163.031 
198.624 318.613 46.653 -184.874 
199.488 320.745 48.785  -206.811 
200.318 322.872 50.912 228.836 
201.118 324.997 53.037 250.946 
201.888 327.118 55.158  -273.138 


AHy AG; 
271.960 233.734 
271.958 233.497 
266.247 222.494 
266.255 211.556 
266.258 200.615 
266.189 189.678 
266.042 178.757 
265.823 167.859 
265.547 156.989 
265.224 146.148 
264.863 135.339 
264.472 124.561 
264.055 113.814 
263.617 103.097 
263.163 92.411 
262.693 81.753 
262.212 71.123 
261.720 60.521 
261.220 49.944 
260.712 39.393 
260.197 28.866 
PAST 18.362 
259.152 7.882 

0.000 0.000 
0.000 0.000 
0.000 0.000 


GaAs GALLIUM ARSENIDE 144.645 

Phase ir C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) i kJ / mol ] [ - 

SOL 298.15 46.858 64.183 64.183 —74.057 0.000 — 93.193 —74.057 —70.374 12.329 
300.00 46.869 64.472 64.183 —73.970 0.087 -—93.312 —74.065 -—70.352 12.249 
400.00 47.476 78.039 66.029 — 69.253 4.804 — 100.469 — 80.204 — 67.236 8.780 
500.00 48.083 88.698 69.534 —64.475 9.582 — 108.824 — 80.690 — 63.937 6.679 
600.00 48.689 97.518 73.484 — 59.637 14.420 — 118.147 — 81.142 —60.544 27a 
700.00 49.296 105.069 77.470 — 54.737 19.320 — 128.286 -—81.582 -—57.076 4.259 
800.00 49.903 111.691 81.342 —49.777 24.280 — 139.130 — 82.011 — 53.545 3.496 
900.00 50.509 117.604 85.048 —44.757 29.300 — 150.600 — 82.430 -— 49.962 2.900 
1000.00 51.116 122.957 88.576 — 39.676 34.381 — 162.633 — 82.816 — 46.333 2.420 
1100.00 | 2S 127.857 91.927 — 34.534 39.523 —175.177 — 83.168 — 42.668 2.026 
1200.00 52.329 132.384 95.112 — 29.331 44.726 — 188.192 — 83.573 — 38.969 1.696 
1300.00 52.936 136.596 98.143 — 24.068 49.989 — 201.643 — 84.204 — 35.229 1.416 
1400.00 53.543 140.542 101.032 — 18.744 55.313 — 215.502 —85.315 —31.424 Well 
1500.00 54.149 144.256 103.791 — 13.359 60.698 —229.744 -—183.704 —21.087 0.734 
1511.00 54.216 144.652 104.087 -12.763 61.294 —231.333 -183.605 — 19.895 0.688 

58.150 87.864 

LIQ 1511.00 58.994 202.802 104.087 75.101 149.158 — 231.333 -95.741 -— 19.895 0.688 
1600.00 58.994 206.178 109.673 80.351 154.408 — 249.534 -—94.518 — 15.463 0.505 

References 

Phase Int es Cy 

SOL Tk1 Ku1,e 

LIQ Tk1 Kul 

GaAsO4 GALLIUM ARSENATE 208.642 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] aL (mol) ip || kJ / mol ] [ - 

SOL 298.15 118.258 150.122 150.122 -1002.235 0.000 -1046.994 -—1002.235 —901.846 158.000 
300.00 118.582 150.854 150.124  -1002.016 0.219 -1047.272 -—1002.219 —901.223 156.917 
400.00 131.190 186.884 154.951 —989.462 12.773 -1064.215 -—1006.464 — 865.937 113.080 
500.00 138.871 217.036 164.436 —975.935 26.300 -1084.453 -1004.319 — 831.042 86.818 
600.00 144.613 242.882 175.408 —961.750 40.485 -1107.480 -—1001.744 —796.623 69.352 
700.00 149.438 265.545 186.699 —947.043 55.192 -1132.924 -—998.885 — 762.659 56.910 
800.00 153.776 285.787 197.842 —931.879 70.356 -1160.508 -995.784 —729.121 47.607 
859.00 156.194 296.815 204.264 — 922.734 79.501 -1177.698 -993.846 —709.524 43.145 

References 

Phase iS C, 

SOL G1 G1 


] 


] 


309.435 GALLIUM BROMIDE GaBr3 


Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
KY) nl Km!) ile kJ / mol =] [ - ] 


SOL PINS 101.654 179.912 179.912 -386.602 0.000 -440.243 -386.602 -359.998 63.070 
300.00 WO1z797%2 © 180:541 179.914  -386.414 0.188 -—440.576 -386.673 -359.833 62.652 
396.00 109.228 209.787 183.733 -376.285 10.317 -459.360 -436.288 -340.881 44.964 
29.583 Ws 
LIQ 396.00 Hizo.020 1 '5239°370 183.733 -364.570 22.032 -459.360 -424.573  -340.881 44.964 
400.00 125.520 240.632 184.296 -364.068 22.534 -460.320 -424.400 -340.037 44.404 
500.00 125.520 268.641 198.468 -351.516 35.086 -485.836 -420.083  -319.446 33.372 
600.00 125.520 291.526 212129 -338.964 47.638 -513.879 -415.777 -299.723 26.093 


References 


Phase inl // 3) Cy 


SOL Kut/e e 
LIQ e e 
105.176 GALLIUM MONOCHLORIDE (GAS) GaCl[g] 
Phase T Cy S —(G-H298)/T H H-H298 G AH AG; log K; 
[K] (== SIN intel) ==] kJ / mol ] [ana 
GAS 298.15 BOS 240.250 240.250 -—70.542 0.000 -—142.173 -70.542 — 96.739 16.948 
300.00 Sows 240.471 240.251 —70.476 0.066 —142.617 -70.556 —96.901 16.872 
400.00 36.741 250.914 241.668 — 66.844 3.698 -167.209 -77.008 =103:757 13.549 
500.00 37.194 259.167 244.371 —63.144 7.398 —192.728 -77.791 — 110.353 11.528 
600.00 37.440 265.972 247.421 —59.412 oO -218.995  -78.544 — 116.794 10.168 
700.00 37.588 271.755 250.494 — 55.660 14.882 —245.888  -—79.292 —123.110 9.187 
800.00 37.685 276.781 253.473 —51.896 18.646 —273.320  -80.038 — 129.319 8.444 
900.00 Siaiol 281.224 256.314 -48.124 22.418 -—301.225  -80.785 — 135.434 7.860 
1000.00 37.798 285.204 259.008 —44.346 26.196 -—329.550 -81.535 — 141.466 7.389 
1100.00 37.833 288.808 261.556 — 40.564 29.978 —358.253 -82.287 — 147.423 7.001 
1200.00 37.859 292.101 263.966 — 36.780 33.762 — 387.301 — 83.041 — 153.311 6.673 
1300.00 37.880 295.132 266.248 — 32.993 37.549 -416.665 -83.798 — 159.136 6.394 
1400.00 37.896 297.940 268.413 —29.204 41.338 —446.320 -84.556 — 164.903 6.153 
1500.00 37.910 300.555 270.469 -25.414 45.128 —476.246 -85.317 —170.616 5.944 
1600.00 37.920 303.002 272.427 —21.622 48.920 -—506.425  -86.081 —176.277 5.759 
1700.00 37.929 305.301 274.294 — 17.830 52.712 —536.842  -86.846 — 181.891 5.589 
1800.00 37.937 307.469 276.077 — 14.036 56.506 — 567.481 —87.615 — 187.460 5.440 
1900.00 37.943 309.521 277.184 —10.242 60.300 -—598.332  -88.387 — 192.986 5.306 
2000.00 37.949 311.467 279.420 —6.448 64.094 —629.382 -89.161 — 198.471 5.184 
References 


Phase A/S @p 


GAS Pa2 e 


590 


LIQ Tk1 


GaCl2/g] GALLIUM DICHLORIDE (GAS) 140.628 
Phase T C; S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] —$—— IU nel) lal kJ/mol [ - 
GAS 298.15 53.134 301.023 301.023 — 241.249 0.000 —330.999 -241.249 — 252.304 44.203 
300.00 53.191 301.352 301.024 — 241.151 0.098 — 331.556 -—241.262 — 252.373 43.942 
400.00 55.216 316.972 303.140 — 235.716 B5eo —362.505 -247.645 — 254.160 33.190 
500.00 56.176 329.407 307.192 — 230.141 11.108 —394.845 -248.339 — 255.707 26.713 
600.00 56.718 339.701 SH) ATT — 224.495 16.754 — 428.315 -248.995 —257.118 22.384 
700.00 57.061 348.472 316.408 —218.804 22.445 - 462.735 -249.643 — 258.421 19.284 
800.00 57.300 356.108 320.904 — 213.086 28.163 -497.972 -250.287 — 259.631 16.952 
900.00 57.477 362.868 325.198 — 207.346 33.903 —533.927 -—250.930 — 260.760 15.134 
1000.00 57.616 368.931 329.274 — 201.592 39.657 —570.523 -251.573 — 261.818 13.676 
1100.00 57.730 374.428 Coons — 195.824 45.425 —607.695 -—252.216 — 262.811 12.480 
1200.00 57.828 379.455 336.786 — 190.046 51.203 —645.392 -252.859 — 263.746 11.481 
1300.00 SAIS 384.088 340.249 — 184.259 56.990 —683.573 -253.502 — 264.627 10.633 
1400.00 57.990 388.382 343.536 — 178.464 62.785 -722.199 -254.144 — 265.459 9.904 
1500.00 58.060 392.386 346.660 — 172.661 68.588 —761.239 -254.787 — 266.245 9.271 
1600.00 58.126 396.135 349.636 — 166.852 74.397 —800.667 -255.431 — 266.987 8.716 
1700.00 58.187 399.660 352.476 — 161.036 80.213 -—840.459 -256.075 — 267.690 8.225 
1800.00 58.246 402.988 355.191 — 155.214 86.035 —880.593 -256.721 — 268.354 7.187 
1900.00 58.302 406.139 357.790 — 149.387 91.862 —921.051 -257.368 — 268.983 7.395 
2000.00 58.357 409.131 360.283 — 143.554 97.695 —961.815 -258.016 — 269.578 7.041 
References 
Phase igi Cp 
GAS Pa2 Pa2 
GaCl3 GALLIUM CHLORIDE 176.081 
Phase il Cp S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ent kJ / mol [ - 
SOL 298.15 118.407 135.143 135.143 —524 674 0.000 —564.967 -524.674 — 453.011 79.366 
300.00 118.407 135.876 135.145 —524.455 0.219 —565.218 -—524.598 — 452.566 78.799 
351.00 118.407 154.466 136.637 —518.416 6.258 —572.634 -—528.192 — 439.594 65.419 
32.781 11.506 
LIQ 351.00 128.030 187.247 136.637 —506.910 17.764 —572.634 -516.686 — 439.594 65.419 
400.00 128.030 203.977 143.884 — 500.637 24.037 — 582.228 -—514.331 — 428.989 56.020 
500.00 128.030 232.547 158.866 — 487.834 36.840 —604.107 -509.581 — 408.205 42.645 
References 
Phase H/S C, 
SOL Tk1/e e 


] 


] 


176.081 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase oh HS 


GAS Pa2 


_—= 


Pa2 


GALLIUM CHLORIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


325.148 
325.612 
347.720 
365.393 
380.049 
392.548 
403.436 
413.076 
421.724 
429.564 
436.735 
443.341 
449.465 
455.173 
460.518 
465.543 
470.285 
474.775 
479.037 


H H-H298 G 

I kJ / mol 
325.148 -431.580 0.000 -—528.523 
325.149  -431.441 0.1389  -—529.125 
328.141 — 423.748 7.832  -—562.836 
333.884  -415.825 15.755 -598.522 
340.392 -407.785 23.795 -635.815 
346.972 -399.676 31.904 -674.460 
353.364  -391.523 40.057 -714.271 
359.473 -383.338 48.242 -755.106 
365.273 -375.130 56.450 -796.853 
370.767  -366.903 64.677 -839.424 
375.970  -358.662 72.918  -882.744 
380.901 -—350.409 81.171 -— 926.752 
385.583 -342.145 89.435  -971.396 
390.034  -333.872 97.708 -1016.631 
394.274  -325.590 105.990 -1062.418 
398.320 -317.300 114.280 -1108.724 
402.188  -309.004 122.576 -1155.518 
405.891 -300.700 130.880 -1202.773 
409.442 -292.390 139.190 -1250.465 


591 


GaCl3[g] 
AH; AG; log Ky 
a [ Ss 

—431.580  -416.567 72.981 
—431.584 -416.474 72.514 
—437.443  -409.598 53.488 
-—437.573 -—402.620 42.061 
-—437.654 -395.621 34.442 
-—437.722  -388.610 28.998 
— 437.783 -—381.590 24.915 
—437.843 -374.562 21.739 
-—437.904  -367.527 19.198 
—437.965 -—360.487 17.118 
—438.027 -353.441 15.385 
—438.090  -346.389 13.918 
—438.154  -—339.333 12.661 
— 438.221 — 332.272 Aner 
—438.290 -325.206 10.617 
—438.362  -—318.137 9.775 
—438.4387  -311.062 9.027 
—438.517  -303.984 8.357 
— 438.601 — 296.901 7.754 


S22 


Ga2Cl6[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Aas 


GAS Pa2 


C 


164.976 
165.184 
Wao) 
175.966 
177.878 
179.067 
179.871 
180.450 
180.890 
181.239 
181.526 
181.770 
181.981 
182.170 
182.340 
182.497 
182.643 
182.781 
182.912 


Pa2 


DIGALLIUM HEXACHLORIDE (GAS) 


S 


J/(K mol) 


500.633 
501.654 
550.329 
589.237 
621.504 
649.020 
672.986 
694.207 
713.243 
730.501 
746.283 
760.823 
774.302 
786.864 
798.626 
809.685 
820.121 
829.999 
839.378 


—(G-H298)/T H H-H298 G 

el kJ / mol 
500.633  -957.550 0.000 -1106.814 
500.636  -957.245 0.305 -1107.741 
507.223 -940.308 17.242 -1160.439 
519.867 -—922.865 34685 -1217.483 
534.194 -905.164 52.386 -1278.066 
948.681 —887.313 70.237 -1341.626 
562.753 -869.363 88.187 -1407.753 
576.203 -851.346 106.204 -1476.133 
588.971  —833.278 124.272 -1546.521 
601.065 -—815.171 142.379  -1618.722 
612.519 —-—797.032 160.518 -1692.572 
623.375  —778.867 178.683 -1767.937 
633.680 —-760.679 196.871 -1844.702 
643.478  —742.472 215.078  -1922.767 
652.811 -—724.246 233.304 -2002.048 
661.717 —-706.004 251.546 -2082.469 
670.230 -687.747 269.803 -2163.964 
678.381 —-669.476 288.074 -2246.474 
686.199 -651.191 306.359 -2329.947 


AH; AGy 
—957.550  -882.902 
=957,501 — 882.439 
-967.696  -853.962 
-966.360 -825.679 
-964.902 -797.678 
-963.404 -769.926 
-961.884  -742.390 
-960.357 -715.044 
-958.827 -687.870 
-957.294  -660.848 
=S)515)-7AS)1 — 633.966 
-954.228 -607.212 
-952.698 -580.576 
-951.170  -554.049 
-949.646 -527.624 
-948.127 -501.294 
-946.615 -475.054 
-945.109 -448.897 
-943.613  -422.819 


352.162 


log K; 
i al 


154.681 
153.646 
111.516 
86.258 
69.444 
57.453 
48.473 
41.500 
35.931 
31.381 
27.596 
24.398 
21.662 
19.294 
WE225 
15.403 
13.786 
12.341 
11.043 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al AS 


GAS Pa2 


Pa2 


GALLIUM MONOFLUORIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


227.811 
228.018 
237.878 
245.783 
252.356 
257.976 
262.882 
267.237 
aloe 
274.711 
ent. Ohe 
280.984 
283.783 
286.397 
288.850 
291.162 
293.349 
295.424 
297.398 


H H-H298 G 

hl kJ / mol 
227.811 — 232.630 0.000 -300.552 
227.812 -232.568 0.062  -300.974 
229.145  -229.137 3.493  -324.288 
231.709  -225.593 7.037 -348.484 
234.618 -221.987 10.643 -373.401 
237.563 -218.341 14.289 -—398.924 
240.428 —214.666 17.964 —424.972 
243.169  -210.969 21.661 — 451.482 
245.775 —207.252 25.378 — 478.405 
248.246 -203.519 29.111 —505.701 
250.589 -199.770 32.860  -533.337 
252.813 -196.007 36.623  -—561.287 
254.926  -192.231 40.399  -589.527 
256.938 -188.442 44188 -618.037 
258.857 -184.640 47.990 -646.801 
260.690  -180.826 51.804 -675.803 
262.444 -177.001 55.629  -705.029 
264.126 —173.163 59.467 — 734.469 
265.740 -169.315 63.315  -764.111 


AH AG; 
— 232.630 -258.147 
- 232.646 -—258.306 
—239.172 -264.921 
-240.006 -271.260 
-240.805 -277.436 
-—241.596  -283.478 
— 242.381 — 289.408 
=243.165) ~~ — 295.239 
- 243.945 -300.983 
-— 244.722 —306.650 
—245.494 —-—312.245 
— 246.261 = Sil Canta 
-— 247.023 -—323.249 
-247.779  —328.668 
-—248.529 -334.036 
—249.273  —339.357 
— 250.011 — 344.635 
-250.742 —-—349.872 
-251.466 -—355.070 


594 


GaF2{g] 


Phase aT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase aL AS 


GAS Pa2 


—— 


Pa2 


GALLIUM DIFLUORIDE (GAS) 


S  -~(G-H298)/T H H-H298 G 
J/(K mol) 1 kJ / mol 


279.500 279.500" + —536.807 0.000  -620.140 
279.794 279.501 — 536.719 0.088 —620.657 
294.076 281.423  -531.746 5.061 — 649.376 
305.754 285.158  -526.509 10.298 -—679.386 
315.556 289.429 —521.131 15.676 —710.465 
323.981 293.778 -—515.665 21.142 —-742.451 
331.363 298.024  -510.136 26.671 = (765), PAKS 
337.930 302.100 -504.560 32.247 -808.697 
343.846 305.984 -498944 37.863 -842.791 
349.229 309.674 -493.296 43.511 — 877.448 
354.170 313.179 -487.618 49.189 -912.622 
358.736 316.510 -481.913 54894 -948.270 
362.982 319.679 -476.183 60.624 -984.358 
366.952 322.700 -470.429 66.378 -1020.857 
370.680 325.583  -464.652 72.155 -1057.741 
374.196 328.341 - 458.853 77.954 -1094.986 
377.522 330.981 - 453.033 83.774 -1132.573 
380.680 333.515  -447.192 89.615 -1170.485 
383.687 335.949  -441.330 95.477 -1208.704 


AH; AG 
-—536.807 -547.504 
-—536.826 -—547.570 
-543.417  -549.200 
-—544.240  -550.549 
—545.003 -551.738 
-—645.749 -—552.802 
-546.483  -553.759 
—547.211 — 554.625 
—547.933 —555.410 
-548.648 -556.123 
=J40,300) Ne —OOO sal 
-550.053 -557.361 
—550.743.  —557.897 
—551.423 -—558.384 
-552.093  -558.826 
=So2- foe | —=5ogi2e/ 
-553.402 -—559.589 
-554.040  -559.915 
-554.668  -—560.208 


107.720 


log Ky 


126.718 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al fs 


SOL Pa2 


——= 


Cp 


89.003 

89.072 

92.817 

96.561 
100.304 
104.048 
107.791 
111.534 
115.277 
119.020 
122.763 
126.506 
130.249 
133.992 
137.735 
141.478 
145.221 
148.965 
152.708 


Pa2 


GALLIUM FLUORIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) 1a | kJ / mol 


96.002 96.002 -1174.867 0.000 -1203.490 

96.553 96.004 -1174.702 0.165 -1203.668 
122.690 99.542 -1165.608 9.259 -1214.684 
143.804 106.348 -1156.1389 18.728 -1228.041 
161.740 114.121 -1146.296 28.571 -1243.339 
177.483 122.070 -1136.078 38.789 -1260.316 
191.621 129.895 -1125.486 49.381 -1278.783 
204.533 137.481 -1114.520 60.347 -1298.599 
216.478 144.790 -1103.179 71.688 -1319.657 
227.641 151.820 -1091.464 83.403 -1341.869 
238.157 158.581 -1079.375 95.492 -1365.164 
248.131 165.089 -1066.912 107.955 -1389.482 
257.643 171.363 ~-1054.074 120.793 -1414.775 
266.757 177.421 -1040.862 134.005 -1440.998 
275.524 183.280 -1027.276 147.591 -1468.115 
283.987 188.956 -1013.315 161.552 -1496.093 
292.180 194.464 -998.980 175.887 -1524.903 
300.131 199.818 -984.271 190.596 -1554.520 
307.868 205.028  -969.187 205.680 -1584.922 


AHy AG; 
-—1174.867 -1100.622 
—1174.838 -1100.162 
-—1178.914 -1073.699 
=1177.187 —1047.591 
—1175.222 —1021.852 
=f 2.99i — 996.462 
-—1170.465 -971.413 
-—1167.627  -946.698 
—1164.464  -922.317 
-—1160.966  -898.269 
—1197.126  —874.555 
Slo2. 939) 851 el 
-—1148.402  -828.130 
=—1143.512 -805.422 
—1138.267  -—783.051 
-—1132.666 -—761.020 
—1126.707 -—739.329 
—=1120:389) = 717.978 
SIVAN. — 696.970 


995 


GaF3 


log Ky 
a 


192.824 
191hOoo 
140.211 
109.441 
88.960 
74.357 
63.427 
54.945 
48.177 
42.655 
38.068 
34.201 
30.898 
28.047 
25.564 
23.383 
21.455 
19.739 
18.203 


596 


GaF3{[g] GALLIUM FLUORIDE (GAS) 126.718 
Phase T Ce S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] J/(K mol) ll kJ / mol ] eel 
GAS 298.15 65.968 292.948 292.948 —921.526 0.000 -1008.868 -921.526 —906.001 158.728 
300.00 66.087 293.356 292.949 -921.404 0.122 -1009.411 -921.540 -905.904 157.732 
400.00 71.482 313.159 295.612  -—914.507 7.019 —-1039.771 -—927.814 — 898.786 117.369 
500.00 74,909 329.508 300.805 -907.174 14352 -1071.928 -—928.223 — 891.478 93.132 
600.00 77.083 343.372 306.773 -899.567 21.959 -1105.590 -928.493 — 884.102 76.968 
700.00 78.522 355.370 312.878 -891.782 29.744 -1140.541 -928.695 — 876.687 65.419 
800.00 79.515 365.924 318.863 —883.877 37.649 -1176.616 -928.856 — 869.246 56.756 
900.00 80.226 375.333 324.624 -875.888 45.638 -1213.687 -928.995 — 861.786 50.017 
1000.00 80.752 383.814 330.126  -867.838 53.688 -1251.652 -929.122 — 854.312 44.625 
1100.00 81.150 391.530 335.362  -859.742 61.784 -1290.425 -929.243 -846.825 40.212 
1200.00 81.458 398.605 340.342 =(S45)t| {531} 1 69.915  -1329.936 -929.361 — 839.327 36.535 
1300.00 81.701 405.135 345.078  -843.452 78.074  -1370.128 -929.480 — 831.819 33.423 
1400.00 81.896 411.197 349.587  -835.272 86.254 -1410.948 -929.600  -824.303 30.755 
1500.00 82.054 416.852 353.885 —827.075 94451 -1452.353 -929.725 —816.777 28.443 
1600.00 82.184 422.152 357.988 —818.862 102.664 -1494306 -929.854  -809.243 26.419 
1700.00 82.292 427.138 361.910 -810.639 110.887 -1536.773 -929.990 — 801.701 24.633 
1800.00 82.382 431.844 365.666 -802.405 119.121 -1579.725 -930.132 —794.150 23.046 
1900.00 82.458 436.301 369.267 -794.163 127.363 -1623.134 -930.281 — 786.592 214625 
2000.00 82.523 440.532 372.726 -—785.913 135.613 -1666.977 -930.437 -779.025 20.346 
References 
Phase H/S C, 
GAS Pa2 Pa2 
Gal3 GALLIUM IODIDE 450.436 
Phase v Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[K ] J/(K mol) look kJ / mol ] [ - ] 
SOL 298.15 117.152 203.761 203.761 — 239.325 0.000  -300.076 -239.325 — 235.962 41.340 
300.00 GZ 204.485 203.763  -239.108 0.217 -300.454 -239.308 -— 235.941 41.081 
400.00 WA Ne 238.188 208.358  -227.393 11.932 -322.668 -268.401 — 232.281 30.333 
486.00 etoe 261.003 ZOWel -217.318 22.007 -344.165 -332.153 — 220.408 23.689 
45.628 ZENS 
LIQ 486.00 128.449 306.630 215.721 -—195.143 44.182 -344.165 -309.978 — 220.408 23.689 
500.00 128.449 310.278 218.318 -193.345 45.980 — 348.484 -309.341 SN TSE PP TAS 
600.00 128.449 333.697 235.655  -180.500 58.825 -380.718 -304.791 — 199.964 17.408 
618.20 128.449 337.535 238.598 -178.162 61.168 -386.826 -303.964 — 196.796 16.628 
References 
Phase H/S Cy Remarks 
SOL Tk1/e e 
LIQ Tk1 e Tk1 NBPT= 618.2 


OO 


83.730 


Phase 


SOL 


. 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1773.00 


References 


Phase 


SOL 


H/S 


Tk1/Ku1 


———==- 


GALLIUM NITRIDE 


S  -(G-H298)/T 


J/(K mol) 


29.706 
29.959 
41.814 
51.207 
59.048 
65.817 
71.801 
77.185 
82.096 
86.624 
90.837 
94.784 
98.505 
102.032 
105.388 
108.596 
110.854 


Remarks 


Tk1 


H H-H298 G 
\) I kJ / mol 
29.706 -109.621 0.000  -118.478 
29.707 -109.546 0.075 -118.533 
31.317  -—105.423 4198 -122.148 
34.387 —-—101.211 8.410 -126.815 
37.862 —96.909 12.712  -—132.338 
41.382 -92.517 17.104  -138.589 
44.818 —88.035 21.586  -145.475 
48.120 -83.463 26.158  -152.929 
51.276 -—78.801 30.820  -160.897 
54.286 -74.049 35.572 -169.335 
57.158 -69.207 40.414 -178.211 
59.902 -64.275 45.346  -187.494 
62.528 -—59.253 50.368 -197.160 
65.045 -54.141 55.480  -207.189 
67.462 -48.939 60.682 -217.561 
69.788 -43.648 65.973 -228.261 
71.433 -39.728 69.893  -236.272 
MPT= 1773. 


AHy AG; 
— 109.621 -77.741 
— 109.621 —77.543 
— 115.308 — 65.039 
— 115.263 — 52.474 
SWZ 1 — 39.928 
—114.911 —27.412 
—114.641 — 14.930 
—114.314 — 2.485 
— 113.928 9.920 
— 113.482 22.284 
SSL 34.604 
— 112.393 46.879 
— 111.745 59.107 
—111.024 71.286 
— 110.229 83.414 
— 109.357 95.491 
— 108.671 104.273 


O97 


598 


GaO[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nt fs 


GAS Tk1 


(———= 


J/(K mol) 


230.941 
231.169 
241.981 
250.699 
258.022 
264.338 
269.896 
274.869 
279.381 
283.525 
287.371 
290.974 
294.373 
297.599 
300.673 
303.614 
306.433 
309.141 


GALLIUM MONOXIDE (GAS) 


S —(G-H298)/T H H—-H298 G 

hl kJ / mol 
230.941 141.197 0.000 72.342 
230.942 141.265 0.068 71.914 
232.405 145.027 3.830 48.235 
235.220 148.937 7.740 23.587 
238.426 WeZees ql 7sys — 1.859 
241.687 157052 8 915.355 — 27.984 
244.873 161.216 20.019 —54.701 
247.934 165.489 24.242 — 81.944 
250.857 169.721 28.524 -109.660 
253.641 174.070 32.873  -137.808 
256.293 178.491 37.294 -166.355 
258.824 182.992 41.795 -195.274 
261.243 187.579 46.382  -224.543 
263.560 192.255 51.058 —254.143 
265.784 197.020 55.823  -284.057 
267.923 201.871 60.674 -314.273 
269.985 206.804 65.607 -344.776 
271.975 211.811 70.614 -375.556 
273.899 216.886 75.689 -406.601 


311.744 


AH; AG; 
141.197 115.097 
141.189 114.935 
135.115 108.055 
134.798 101.329 
134.568 94.658 
134.377 88.022 
134.215 81.411 
134.079 74.819 
133.973 68.240 
133.910 61.670 
133.900 55.104 
133.953 48.536 
134.077 41.961 
134.275 35.375 
134.550 28.773 
134.898 22.152 
135.316 15.508 
135.797 8.839 
136.334 2.144 


155.445 


Phase 


GAS 


r 
[K] 


29615 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


GAS 


H/S 


C2/Tk1 


— 


DIGALLIUM OXIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


283.785 
284.083 
298.332 
309.917 
319.676 
328.093 
335.484 
342.068 
347.999 
353.393 
358.339 
362.903 
367.141 
371.094 
374.799 
378.284 
381.574 
384.689 
387.646 


H H—-H298 G 

lem kJ / mol 
283.785 —98.742 0.000  -183.352 
283.786 — 98.653 0.089  -183.878 
285.710 — 93.693 5.049 —=—213.026 
289.429 —88.498 10.244 -243.456 
293.678 -83.1438 15.599  -274.949 
298.007 -77.682 21.060 -307.347 
302.239 -72.146 26596  -340.533 
306.305 -66.556 32.186  -374.417 
310.183 -60.927 37.815 -—408.925 
313.870 -55.266 43.476 -443.999 
317.372 -49.582 49.160  -479.589 
320.701 -43.879 54863  -515.654 
323.869 -38.161 60.581 -552.159 
326.887 -32.431 66.311 -589.073 
329.767 -26.690 72.052 -626.369 
332.519 -20.942 77.800  -664.025 
335.154 -15.186 83.556 -702.020 
337.680 -9.425 89.317 -740.334 
340.105 —3:661/ 95.081 — —778:952 


AH; AG; 
-98.742 -—128.425 
-98.778 -—128.609 

-112.005 -134.647 
-113.733 -140.103 
=115.294 —145.229 
=116:783 | —150:1100 
= 118,220 & 1545760 
—119.656  —159.241 
— 121.071 — 163.563 
=122.479 —1673744 
—123.884 -171.797 
= 1/20:286) 1.759733 
-126.688 -179.561 
=128.092 —183.288 
-— 129.498  -—186.922 
—130.909 -190.468 
—132:326 —~ —193:931 
-133.748  -197.314 
- 135.178 -—200.623 


600 


Ga203 


Phase ali 


clara 


SOL-B 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2073.00 


LIQ 2073.00 
2100.00 
2200.00 
2300.00 


References 


Phase mM iS 


SOL-B Tk1 
LIQ e 


Cp 


92.191 

92.392 
102.868 
110.541 
115.827 
119.573 
122.334 
124.442 
126.105 
127.457 
128.587 
129.561 
130.425 
131.218 
131.970 
132.705 
133.446 
134.213 
135.022 
135.650 


184.000 
184.000 
184.000 
184.000 


GALLIUM OXIDE 


S —(G-H298)/T H H-H298 G 

J/(K mol) [ kJ / mol 

84.977 84.977 -1089.095 0.000 -1114.431 

85.548 84.979 -1088.924 0.171 -—1114.589 
113.609 88.733  -1079.145 9.950 -—1124.588 
137.441 96.152 -1068.450 20.645 -1137.171 
158.092 104.793 -1057.116 31.979 -1151.971 
176.243 113.730 -1045.336 43.759 -1168.706 
192.399 122.573 -1033.234 55.861 -—1187.153 
206.935 131.152 -1020.891 68.204 -1207.132 
220.136 139.401 -1008.360 80.735  -1228.496 
232.220 147.297 —995.680 93.415 -1251.122 
243.360 154.844 -—982.876 106.219 -1274.908 
253.692 162.055 -969.968 119.127 -—1299.767 
263.326 168.949 —956.968 132.127 -—1325.623 
272.351 175.545 —943.885 145.210 -1352.412 
280.844 181.863 —930.725 158.370 -—1380.076 
288.867 187.924 -917.492 171.603 -1408.565 
296.473 193.745 —904.184 184.911 -1437.835 
303.708 199.343 —890.801 198.294 -1467.847 
310.613 204.736 —877.340 211.755 -1498.566 
315.465 208.550 —867.461 221.634 -1521.419 

52.581 109.000 
368.045 208.550 —758.461 330.634 -1521.419 
370.426 210.616 —753.493 335.602 -1531.388 
378.986 218.076 —735.093 354.002 -1568.862 
387.165 225.251 -716.693 372.402 -1607.173 

Remarks 

monoclinic 


AH; AGy 
-1089.095 -998.339 
— 1089103 _=997.775 
—1100.481 — 963.687 
— 1099770) —929:556 
— 1098.51 — 895.624 
-1096.936 -861.931 
-1095.153  -828.479 
=1093,232 —795.259 
— 1091 206 — 7622258 
-1089.105 -—729.465 
-—1086.938 -696.865 
-1084.718 -664.449 
-1082.452 -632.205 
-—1080.144  -600.125 
10/7009 = — 500.200 
-1075.417 -536.423 
1072.99 — 5047/87, 
—1070:537 = = 473:287 
-—1068.034 -441.917 
-1066.175 -—419.097 

—957.175 —419.097 
-955.178 -412.102 
-947.804  -386.414 
-940.464 -361.061 


187.444 


log Ky 
ste a) 


174.905 
173.728 
125.845 
97.110 
77.971 
64.318 
54.094 
46.156 
39.816 
34.639 
30.334 
26.698 
23.588 
20.898 
18.550 
16.482 
14.649 
13.012 
11.542 
10.560 


10.560 
10.250 
9.175 
8.200 


ee 


601 


100.697 GALLIUM PHOSPHIDE GaP 
Phase i Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] ——— J (Kemol) I al kJ / mol = [ - ] 
SOL 298.15 44.108 51.380 51.380 — 100.416 0.000 -—115.735 -100.416 —91.317 15.998 
300.00 44.187 51.653 51.380 -— 100.334 0.082 —115.8380 -100.427 —91.261 15.890 
400.00 47.074 64.812 Donloo —95.753 4.663 -—121.678 -107.448 —86.120 11.246 
500.00 48.589 75.494 56.589 — 90.963 9.453 —128.710 -107.988 —80.721 8.433 
600.00 49.565 84.444 60.506 — 86.053 14.363 —136.719 -108.378 —75.230 6.549 
700.00 50.285 92.141 64.488 —81.059 19.357 —145.558 -108.678 — 69.680 5.200 
800.00 50.869 98.895 68.375 —76.000 24.416 -155.116 -108.909 — 64.093 4.185 
900.00 OMlasv/is 104.916 72.107 —70.888 29.528 -—165.312 -109.086 —58.479 3.394 
1000.00 51.831 110.353 75.664 —65.727 34.689 -—176.080 -109.215 —52.849 2.761 
1100.00 52.254 OrOunS 79.046 — 60.522 39.894 —187.367 -109.300 — 47.208 2.242 
1200.00 52.656 119.877 82.261 —55.277 45.139 -199.130 -172.915 -— 40.472 1.762 
1300.00 53.042 124.108 85.320 — 49.992 50.424 —211.331 -172.144 — 29.466 1.184 
1400.00 53.417 128.052 88.233 — 44.669 55.747 —223.942 -171.341 — 18.521 0.691 
1500.00 53.784 1k 7/510) 91.012 — 39.309 61.107 —236.934 -170.504 —7.634 0.266 
1600.00 54.143 leoiZoG 93.668 — 33.912 66.504 —250.285 -169.635 3.196 -—0.104 
1700.00 54.498 138.526 96.211 — 28.480 71.936 —263.974 -168.733 13.971 —0.429 
1790.00 54.814 141.345 98.410 — 23.561 76.855 —276.569 -167.894 23.621 —0.689 
References 
Phase a iS Cy Remarks 
SOL Pa3 Pa2 Tk1 MPT= 1790. 
101.789 GALLIUM MONOSULFIDE GaS 
Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) ll kJ / mol ] | 
SOL 298.15 46.016 57.739 57.739 — 209.200 0.000 —226.415 -—209.200 — 204.685 35.860 
300.00 46.045 58.024 57.740 -—209.115 0.085 —226.522 -—209.206 — 204.657 35.634 
400.00 47.614 71.485 59.565 — 204.432 4.768 — 233.026  -217.455 —201.190 26.273 
500.00 49.183 82.278 63.063 — 199.592 9.608 —240.731 -219.214 — 196.939 20.574 
600.00 50.752 91.384 67.043 — 194.595 14.605 —249.426  -220.461 — 192.356 16.746 
700.00 52.321 99.325 71.099 — 189.442 19.758 -—258.970 -—221.279 — 187.604 13.999 
800.00 53.890 106.414 75.078 — 184.131 25.069 —269.263 -—221.985 — 182.745 11.932 
900.00 55.459 112.852 78.923 — 178.664 30.536 — 280.231  -275.381 -— 176.649 10.252 
1000.00 57.028 Ue 707 82.616 — 173.039 36.161 —291.816 -274.249 — 165.738 8.657 
1100.00 58.597 124.286 86.157 — 167.258 41.942 —303.972 -272.966 — 154.947 7.358 
1200.00 60.166 129.451 89.551 — 161.320 47.880 -316.662 -271.534 — 144,281 6.280 
1233.00 60.684 131.091 90.641 — 159.326 49.874 —320.961 -—271.028 — 140.788 5.964 
References 
Phase H/S C, Remarks 
SOL Mit Mit Mit MPT= 1233. 


Ga2Sj[g] DIGALLIUM SULFIDE (GAS) 171.512 
Phase rT Cy S —(G—-H298)/T H H-H298 G AH; AG log Ks 
[K] J/(K mol) Wl kJ / mol ] Vite 
GAS 298.15 45.944 290.061 290.061 20.920 0.000 — 65.562 20.920 = 31,609 5.546 
300.00 46.074 290.345 290.061 21.005 0.085 — 66.098 20.865 —31.985 5.569 
400.00 50.684 304.324 291.936 25.875 4.955 — 95.854 4.453 — 45.460 5.936 
500.00 52.879 315.895 295.606 31.065 10.145 — 126.883 0.347 — 57.480 6.005 
600.00 54.125 325.656 299.822 36.420 15.500 -158.973 ro )7- 0) — 68.700 5.981 
700.00 54.921 334.063 304.127 41.875 20.955 -191.969 —6.388 =79:361 O22 
800.00 55.479 341.435 308.339 47.397 26.477 -225.752 -9.540 = OO One 5.848 
900.00 55.897 347.995 312.388 52.966 32.046  -260.229 -65.491 = 98.233 5.701 
1000.00 56.229 353.902 316.249 98.573 37.653 -295.329 -67.033 -101.788 5.317 
1100.00 56.504 359.274 319.920 64.210 43.290 -330.992 -68.552 -105.190 4.995 
1200.00 56.741 364.201 323.407 69.873 48.953 -367.169 -70.051 — 108.454 4.721 
1300.00 56.951 368.751 326.723 75.598 54.638 -403.819 -71.534 -111.594 4.484 
1400.00 57.142 372.979 329.877 81.262 60.342 -440.908 -73.002 -114.621 4.277 
1500.00 57.318 376.927 332.884 86.985 66.065 -478.406 -74.456  -117.543 4.093 
1600.00 57.483 380.632 335.754 92.726 71.806  -516.286 -75.898 — 120.368 3.930 
1700.00 57.639 384.122 338.497 98.482 77.562 -554525 -77.328 -123.103 3.783 
1800.00 57.789 387.420 341.124 104.253 83.333 -593.104 -78.747 —-—125.755 3.649 
1900.00 57.933 390.549 343.644 110.0389 89.119 -632.003 -80.155 -128.328 3.528 
2000.00 58.073 393.524 346.064 115.839 94.919  -671.208 -81.553 -130.827 3.417 
References 
Phase H/S Cy 
GAS Mi1 Mit 
Ga2S3 DIGALLIUM TRISULFIDE 235.644 
Phase al C, S —(G-H298)/T H H—-H298 G AH AG; log Ky 
[K ] J/(K mol) ea kJ / mol ] [ - 
SOL 298.15 104.596 142.256 142.256  -516.306 0.000 -558.720 -516.306  -505.702 88.597 
300.00 104.684 142.903 142.258  -516.112 0.194  -558.983 -516.336  -505.636 88.039 
400.00 109.412 173.666 146.421 -505.408 10.898 -574.874 -536.076 -497.925 65.022 
500.00 114.140 198.589 154.437 -494.230 22.076 -593.524 -542.000  -487.759 50.956 
600.00 118.867 219.817 163.606 -482.580 33.726 -614.470 -546.413 -476.463 41.480 
700.00 123.595 238.495 172.996 -470.457 45.849 -637.403 -549.542  —464.548 34.665 
800.00 128.323 255.308 182.251 — 457.861 98.445 -662.107 -—552.340 — 452.215 PO) eT 
900.00 133.051 270.695 191.235 -444.792 71.514 -688.418 -713.204  -436.085 25.310 
1000.00 137.779 284.958 199.903  -431.250 85.056 -716.209 -710.481 — 405.436 21.178 
1100.00 142.507 298.312 208.248 = =-417.236 99.070  -745.379 -707.308  -375.081 17.811 
1200.00 147.235 310.914 216.283 -402.749 113.557 -775.846 -703.680  -345.036 15.019 
1300.00 151.963 322.886 224.027 -387.789 128.517 -807.541 -—699.595 =315.011 12.669 
1363.00 154.941 330.147 228.765 -378.122 138.184 -828.112 -696.787 — 296.754 11.373 
References 
Phase H/S C, Remarks 
SOL Mi1 Mit Mit MPT= 1363. 


] 


191.473 GALLIUM ANTIMONY GaSb 

Phase ai Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] eed (Kimol) iPad | kJ / mol = [ - 

SOL 298.15 24.348 76.065 76.065 — 41.589 0.000 — 64.268 — 41.589 — 38.523 6.749 
300.00 24.360 76.216 76.066 — 41.544 0.045 — 64.409 — 41.639 — 38.504 6.704 
400.00 24.967 83.309 77.029 —39.077 PAIS V2 —72.400 —50.086 — 35.233 4.601 
500.00 25.538 88.941 78.867 — 36.552 5.037 —81.022 —52.878 —31.195 3.259 
600.00 26.110 93.648 80.948 — 33.969 7.620 —90.158 — 55.642 — 26.599 2.316 
700.00 26.700 97.717 83.060 — 31.329 10.260 —99.731 —58.422 —21.540 1.607 
800.00 Ziel 101.322 85.121 — 28.629 12.960 — 109.686 —61.247 — 16.079 1.050 
900.00 27.947 104.575 87.105 — 25.866 15.723 — 119.983 — 64.150 — 10.259 0.595 
985.00 28.509 NOWaIZ2 88.724 — 23.467 18.122 — 128.982 — 86.549 —3.273 0.174 

67.242 66.233 

LIQ 985.00 62.760 174.364 88.724 42.766 84.355 — 128.982 — 20.316 —3.273 0.174 
1000.00 62.760 We 90.015 43.708 85.297 —131.604  -20.243 —3.014 0.157 
1100.00 62.760 181.294 98.046 49.984 91.573 — 149.439 — 19.762 -1.314 0.062 
1200.00 62.760 186.755 105.214 56.260 97.849 — 167.846 — 19.281 0.342 -—0.015 

References 

Phase ivies Cy 

SOL Hut Hu1 

LIQ Hut Hu1 

148.683 GALLIUM MONOSELENIDE GaSe 

Phase ile Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) il I kJ / mol ] [ - 

SOL 298.15 48.510 70.291 70.291 — 158.992 0.000 -—179.949 -158.992 — 155.177 27.186 
300.00 48.534 70.591 70.292 — 158.902 0.090 —180.080 -158.998 — 155.154 27.015 
400.00 49.831 84.731 VPA — 153.984 5.008 —187.877 -165.098 — 152.004 19.850 
500.00 51.128 95.990 75.878 — 148.936 10.056 -196.931 -171.557 — 148.582 15.522 
600.00 52.426 105.427 80.037 — 143.758 15.234 —207.014 -172.562 — 143.891 12252 
700.00 53.723 113.606 84.261 — 138.451 20.541 —217.975 -173.431 — 139.042 10.375 
800.00 55.020 120.864 88.391 — 133.014 25.978 —229.705 -174.165 — 134.077 8.754 
900.00 56.317 127.419 92.369 — 127.447 31.545 —242.124 -174.770 — 129.028 7.489 
1000.00 57.614 133.420 96.178 — 121.750 37.242 -—255.170 -175.245 — 123.919 6.473 
1100.00 58.911 138.972 99.819 -— 115.924 43.068 —268.793 -—228.901 — 113.815 5.405 
1200.00 60.208 144.153 103.300 -— 109.968 49.024 —282.952  -227.670 — 103.406 4.501 
1233.00 60.636 145.793 104.416 — 107.974 51.018 -—287.737 -227.233 -—99.994 4.236 

References 

Phase H/S C, Remarks 

SOL Mit Mi1 Mit MER=siizook 


604 


Ga2Se3 DIGALLIUM TRISELENIDE 376.326 

Phase 71 Cp S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] — a (Kimol) al kJ / mol { - 

SOL 298.15 116.258 179.912 179.912 —408.777 0.000 -—462.418 -408.777 -— 400.274 70.126 
300.00 116.324 180.631 179.914 — 408.562 0.215 -—462.751 -408.800 — 400.221 69.685 
400.00 119.855 214.579 184.519 — 396.753 12.024 —482.585 -421.696 — 393.524 51.389 
500.00 123.386 241.703 193.331 — 384.591 24.186 —505.443 -441.359 — 386.008 40.326 
600.00 126.917 264.511 203.343 — 372.076 36.701 —530.783 -444.724 -—374.615 32.613 
700.00 130.449 284.341 213.527 — 359.207 49.570 —558.246 -447.722 — 362.688 27.064 
800.00 133.980 301.991 223.502 — 345.986 62.791 —587.578 -—450.358 — 350.356 22.876 
900.00 (Bion 317.975 Zooues: -— 332.411 76.366 —618.589 -452.641 — 337.716 19.601 
1000.00 141.043 332.646 242.353 —318.484 90.293 -—651.130 -454.570 — 324.839 16.968 
1100.00 144.574 346.254 251.187 —304.203 104.574 —685.083 -616.081 — 296.925 14.100 
1200.00 148.105 358.985 259.645 —289.569 119.208 —720.351 -612.964 — 268.045 11.668 
1293.00 151.389 370.162 267.196 —275.642 133.135 —754.261 -609.717 — 241.434 9.753 

References 

Phase ava) Cy Remarks 

SOL Mit Mi1 Tk1 MPT= 1293. 

Ga2(Se04)3 GALLIUM SELENATE 568.319 

Phase W C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] KON) ea kJ/mol ] [ - 

SOL 298.15 261.099 303.340 303.340 -1978.195 0.000 -2068.636 -1978.195 -1639.505 287.234 
300.00 261.680 304.957 303.345  -1977.711 0.484 -2069.198 -1978.276 -1637.403 285.097 
400.00 293.060 384.535 313.984 -1949.974 28.221 -2103.788 -1993.070 -—1519.590 198.438 
500.00 324.440 453.301 335.109 -1919.099 59.096  -2145.750 -2012.373 -1400.743 146.335 
600.00 355.820 515.227 360.046 -1885.086 93.109 -2194.222 —2013.198 -1278.296 111.286 
700.00 387.200 572.433 386.348 -1847.935 130.260 -2248.639 -2011.441 -1155.916 86.255 
800.00 418.580 626.185 412.999 -1807.646 170.549 -2308.594 -2007.032 -1033.967 67.511 

References 

Phase AAs Gi 

SOL Kut Nb1,e 


] 


| 


197.323 GALLIUM MONOTELLURIDE GaTe 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (Knol) {Tal kJ / mol ] [ - 

SOL 298.15 49.437 85.354 85.354 — 123.428 0.000 —148.876 -123.428 — 121.946 21.364 
300.00 49.463 85.659 85.355 — 123.337 0.091 —149.034 -123.433 — 121.937 21.231 
400.00 50.861 100.081 87.311 — 118.320 5.108 =158.353 -129.453 —119.581 15.616 
500.00 52.258 111.580 91.053 — 113.164 10.264 —168.954 -129.900 — 117.062 12.229 
600.00 53.656 121.231 95.299 — 107.869 15.559 -—180.607 -130.399 —114.448 9.964 
700.00 55.053 129.607 99.615 — 102.433 20.995 —193.158 -130.974 — 111.745 8.339 
800.00 56.451 137.050 103.837 — 96.858 26.570 —206.498 -149.246 — 107.075 6.991 
900.00 57.848 143.779 107.907 —91.143 32.285 —220.545 -149.954 — 101.760 5.906 
1000.00 59.245 149.947 111.807 — 85.288 38.140 —235.2385 -150.521 — 96.373 5.034 
1100.00 60.643 155.659 (lsssieyy/ —79.294 44.134 —250.519 -150.949 — 90.936 4.318 
1108.00 60.755 156.099 115.828 —78.808 44.620 —251.766 -150.978 —90.500 4.266 

References 

Phase Hiss Cy Remarks 

SOL Mit Mid Mit MPT= 1108. 

522.246 DIGALLIUM TRITELLURIDE Ga2Te3 

Phase i Cp $ —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) i) tk kJ / mol ] [ - 

SOL 298.15 150.572 213.384 213.384 —274.889 0.000 —338.509 -274.889 — 269.892 47.284 
300.00 150.917 214.316 213.387 — 274.610 0.279 —338.905 -274.851 — 269.861 46.987 
400.00 169.536 260.282 219.529 — 258.587 16.302 —362.700 -283.585 — 264.943 34.598 
500.00 188.154 300.113 231.741 — 240.703 34.186 —390.760 -—279.813 — 260.693 27.234 
600.00 206.773 336.064 246.176 — 220.957 53.932 —422.595 -—274.784 — 257.320 22.402 
700.00 225.392 369.336 261.421 — 199.348 75.544 —457.884 -268.543 —254.886 19.020 
800.00 244.011 400.649 276.885 —175.878 99.011 —496.397 -313.959 — 247.790 16.179 
900.00 262.630 430.464 292.305 —150.546 124.343 —537.964 -305.237 — 240.023 13.931 
943.00 270.636 442.907 298.890 —139.081 135.808 —556.742 -300.915 — 237.007 13.128 

References 

Phase nes C, Remarks 

SOL Mit Mi1 Tk1 TPT= 943., MPT= 1065. 
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Gd 


Phase il 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1533.00 


SOE=B 1533.00 
1585.00 


LIQ 1585.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3535.00 


References 


Phase AL f S 


SOL-A Hu1 
SOL-B Hu1 
LIQ Hu1 


Cp 


37.198 
36.770 
28.179 
28.219 
29.126 
30.018 
30.862 
31.638 
32.509 
33.475 
34.515 
35.654 
36.903 
38.247 
38.705 


28.284 
28.284 


37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 
37.154 


Cp 


Hu1 
Hut 
Hut 


S 


J/(K mol) 


67.948 
68.177 
77.106 
83.357 
88.581 
93.138 
97.202 
100.883 
104.260 
107.403 
110.360 
113.167 
115.854 
118.445 
119.283 
Pu ey2 
121.834 
122.778 
6.343 
129.121 
129.471 
131.724 
133.847 
135.856 
137.762 
139.575 
141.303 
142.954 
144.536 
146.052 
147.510 
148.912 
150.263 
151.567 
152.826 
154.045 
155.224 
156.368 
157.477 
158.554 
158.923 


Remarks 


Hu 


~(G-H298)/T 


H 


GADOLINIUM 


H-H298 


G 


67.948 
67.949 
69.224 
71.448 
73.879 
76.312 
78.673 
80.940 
83.105 
85.173 
87.150 
89.044 
90.864 
92.616 
93.181 


93.181 
94.137 


94.137 

94.467 

96.593 

98.604 
100.512 
102.327 
104.058 
105.712 
107.296 
108.815 
110.274 
111.678 
113.032 
114.337 
IlS:999 
116.819 
118.000 
119.145 
120.256 
121.334 
122.382 
122.742 


0.000 
0.068 
3.153 
5.954 
8.821 
11.778 
14.823 
17.949 
21.155 
24.453 
27.852 
31.360 
34.987 
38.743 
40.013 
3.912 
43.925 
45.396 
10.054 
55.450 
56.007 
59.723 
63.438 
67.153 
70.869 
74,584 
78.299 
82.015 
85.730 
89.446 
93.161 
96.876 
100.592 
104.307 
108.023 
111.738 
115.453 
119.169 
122.884 
126.600 
127.900 


0.000 
0.068 
3.153 
5.954 
8.821 
nas) 
14.823 
17.949 
ZOO, 
24.453 
27.852 
31.360 
34.987 
38.743 
40.013 


43.925 
45.396 


595.450 
56.007 
59.7723 
63.438 
67.153 
70.869 
74.584 
78.299 
82.015 
85.730 
89.446 
93.161 
96.876 
100.592 
104.307 
108.023 
111.738 
115.453 
119.169 
122.884 
126.600 
127.900 


BPT= 3535., L= 359.4 kJ 


kJ / mol 


20209 
— 20.385 
— 27.690 
— 35.724 
— 44.328 
—53.418 
— 62.939 
— 72.846 
— 83.105 
— 93.690 
— 104.580 
SWIG. 757 
VAL AAUS, 
— 138.925 
— 142.847 


— 142.847 
— 149.207 


— 149.207 
— 151.147 
— 164.208 
— 177.487 
— 190.973 
— 204.655 
Bacloroze 
COZ OK 
— 246.780 
— 261.156 
— 275.685 
— 290.364 
— 305.186 
— 320.145 
— 335.237 
- 350.457 
— 365.801 
— 381.264 
— 396.844 
— 412.537 
— 428.338 
— 433.894 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


157.250 


[ 


log K; 


] 


157.250 


Phase = T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase in LS 


GAS Hu1 


|(_——= 


Hu1 


GADOLINIUM (GAS) 


S  -(G-H298)/T 


J/(K mol) 


194.314 
194.485 
202.378 
208.436 
213.308 
217.350 
220.782 
223.754 
226.371 
228.710 
230.827 
232.768 
234.564 
236.245 
237.832 
239.345 
240.794 
242.189 
243.537 
244.845 
246.115 
247.352 
248.559 
249.737 
250.890 
252.018 
253.123 
254.207 
255.269 
256.312 
257.336 
258.341 
259.329 
260.299 
261.253 
262.191 
263.112 
264.018 
264.909 


H H-H298 G 

ea kJ / mol 
194.314 397.480 0.000 339.545 
194.315 397.531 0.051 339.186 
195.392 400.274 2.794 319.323 
197.419 402.988 5.508 298.770 
199.675 405.660 8.180 277.675 
201.920 408.281 10.801 256.136 
204.068 410.851 13.371 234.225 
206.094 413.374 15.894 211.995 
207.994 415.858 18.378 189.486 
209.773 418.311 20.831 166.730 
211.440 420.744 23.264 143.752 
213.007 423.169 25.689 120.571 
214.484 425.593 28.113 97.203 
215.879 428.029 30.549 73.662 
217.202 430.489 33.009 49.957 
218.460 432.984 35.504 26.098 
219.661 435.519 38.039 2.090 
220.810 438.100 40.620 — 22.059 
221.913 440.729 43.249 — 46.346 
222.974 443.408 45.928 —70.765 
223.997 446.139 48.659 — 95.314 
224.986 448.922 51.442 —-119.987 
225.943 451.758 54.278 -144.783 
226.871 454.645 57.165  -169.698 
227173 457.584 60.104  -194.730 
228.650 460.573 63.093  -219.875 
229.504 463.612 66.132  -245.132 
230.338 466.700 69.220 -270.499 
Osmo 469.835 72.355 -295.973 
231.946 473.015 75.535  -321.552 
PX) (PX 476.240 78.760  -347.235 
233.485 479.507 82.027 -373.019 
234.230 482.816 85.336 -398.903 
234.961 486.164 88.684  -424.884 
235.678 489.549 92.069  -450.962 
236.382 492.971 95.491 -477.134 
237.074 496.426 98.946 -503.399 
PVE TSS: 499.914 102.434  -529.756 
238.421 503.432 105.952  -556.203 


AH; AG; 
397.480 359.804 
397.463 359.570 
397.121 347.013 
397.034 334.495 
396.839 322.003 
396.503 309.555 
396.028 297.164 
395.425 284.841 
394.703 272.591 
393.858 260.420 
392.892 248.331 
391.809 236.328 
390.606 224.412 
389.285 212.586 
374.482 201.104 
373.261 190.305 
372.081 WAS RSYI 7 
370.946 168.914 
369.860 158.309 
368.824 147.757 
367.840 137.253 
366.907 126.793 
366.027 116.373 
365.199 105.987 
364.423 95.634 
363.697 85.310 
363.021 75.012 
362.393 64.737 
361.812 54.484 
361.277 44.248 
360.786 34.029 
360.338 23.825 
359.932 13.634 
359.564 3.454 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


608 


GdBr3 


Phase ili 


eet eee 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1058.00 


LIQ 1058.00 
1100.00 
1200.00 
1300.00 


References 


Phase Al S 


SOL Pa2 
LIQ Pa2 


Cp 


96.957 

97.050 
100.524 
102.4414 
103.745 
104.761 
105.621 
106.393 
107.108 
107.506 


139.327 
139.327 
139.327 
139.327 


S 


J/(K mol) 


189.954 
190.554 
219.009 
241.662 
260.461 
276.532 
290.579 
303.064 
314.311 
320.361 

36.046 
356.408 
361.832 
373.955 
385.107 


GADOLINIUM BROMIDE 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 
189.954  -828.850 0.000  -885.485 
189.955  -828.671 0.179  -—885.837 
193.812 -818.771 10.079  -906.375 
201.193 -808.615 20.235 -929.447 
209.549 -798.303 30.547 -954.579 
217.998 -787.876 40.974 -981.448 
226.211 -777.356 51.494 -1009.819 
234.069 -766.754 62.096 -1039.512 
241.540  -756.079 72.771 -1070.390 
245.697 -749.855 78.995 -1088.797 

38.137 

245.697 -711.718 117.132 -1088.797 
250.028 -—705.866 122.984 -1103.881 
259.858  -691.934 136.916 -1140.679 
269.069  -678.001 150.849 -1178.640 


AH; AG; 
—828.850 -—797.154 
=826.949'  _— 796.957 
=873.65/, ~~ —7 76.960 
— 872.041 —752.943 
SAWS) = SARE, 
—868.306 -—705.968 
—866.452 -682.904 
-—864.613 -660.071 
—862.792 -637.442 
—861.750 -624.401 
-823.613 -—624.401 
— 62100 /e = 0110:006 
SSO Seales a2 
-811.926 -—580.092 


396.962 


log Kg 
Lae 


139.658 
138.763 
101.461 
78.659 
63.491 
52.680 
44.589 
38.310 
33.297 
30.827 


30.827 
PAPAS 
26.035 
23.308 


396.962 


Phase AN 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ads 


GAS Pa2 


Pa2 


S —(G—-H298)/T 


J/(K mol) 


398.932 
399.427 
422.645 
440.868 
455.844 
468.548 
479.576 
489.317 
498.040 
505.937 
513.150 
DIS) TASS, 
525.938 
531.664 
537.022 
542.057 
546.805 
551.296 
555.558 


GADOLINIUM BROMIDE (GAS) 


H H-H298 G 

rl kJ / mol 
398.933 -531.368 0.000  -650.310 
398.934 -531.220 0.148  -651.048 
402.090  -523.146 8.222 -692.204 
408.089 -514.979 16.389 -735.413 
414.837 -506.764 24604 -780.270 
421.626 -498.522 32.846  -826.506 
428.195 -490.264 41.104 -873.924 
434.456 -481.993 49.375 -922.378 
440.386 -473.714 57.654 -971.754 
445.992 -465.429 65.939 -1021.959 
451.292 -457.138 74.230 -1072.918 
456.309 -448.844 82.524 -1124.570 
461.066 -440.547 90.821 -1176.860 
465.583  -432.247 99.121 -1229.743 
469.883  -423.945 107.423 -1283.180 
473.982 -415.640 115.728 -1337.137 
477.897 -407.334 124.034 -1391.582 
481.643  -399.026 132.342 -1446.489 
485.233  -390.717 140.651 -1501.834 


609 


GdBr3{[g] 
AH; AG log Ky 
[ a 

-531.368  -561.979 98.456 
-531.498  -562.169 97.882 
—578.232 —562.790 73.493 
-578.404 -—558.909 58.389 
-578.634 —554.990 48.316 
—578.953 —551.025 41.118 
-579.360 -—547.009 35.716 
—579.851  -—542.937 31.511 
-580.426 -—538.805 28.144 
-581.099 -534.611 25.387 
—581.877  -—530.351 23.086 
-582.769  —526.022 21.136 
-—583.786 -521.620 19.462 
-584.938 -—517.140 18.008 
-—599.603  -—512.328 16.726 
-600.726  -506.838 15.573 
-601.855  -—501.283 14.547 
-—602.989 -495.665 13.627 
-—604.130 -489.987 12.797 


610 


GdCl3 


Phase ili 


I leet 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
875.00 


LIQ 875.00 
900.00 

1000.00 

1100.00 

1200.00 

1300.00 


References 


Phase lal oS} 


SOL Pa2 
LIQ Dw4 


Cp 


88.003 
88.047 
90.787 
93.897 
97.154 
100.480 
103.843 
106.380 


139.515 
139.515 
139.515 
139.515 
139.515 
139.515 


S 


J/(K mol) 


151.419 
151.964 
177.654 
198.243 
215.649 
230.874 
244.511 
253.928 

46.526 
300.454 
304.384 
319.084 
332.381 
344.520 
355.687 


GADOLINIUM CHLORIDE 


—(G—-H298)/T H H-H298 G 

[ kJ / mol 
151.419 -1008.001 0.000  -1053.147 
151.421 -1007.838 0.163 -1053.427 
154.905 -998.901 9.100 -1069.963 
161.579  -989.669 18.332 -1088.790 
169.176 -980.117 27.884 -1109.506 
176.924  -970.236 37.765 -1131.848 
184.534 -960.020 47.981 -1155.628 
190.083  -952.137 55.864 -1174.324 

40.710 

190.083  -911.427 96.574 -1174.324 
193.204 -907.939 100.062 -1181.884 
205.070 -893.987 114.014 -1213.071 
216.049 -880.036 127.965  -1245.655 
226.256 -866.084 141.917 -1279.508 
235.789 -—852.133 155.868 -1314.526 


AH; AG; 
~1008.001  -933.104 
~1008.001  -932.640 
~1007.349  -907.593 
~1006.275  —882.775 
-1005.042  -858.188 
~1003.634  -833.821 
~1002.020  -809.670 
~1000.663  -791.697 

~959.953  -791.697 
-958.653  -786.909 
-953.519  -768.102 
~948.497 -749.804 
~943.590  -731.959 
~938.806 -714.518 


263.608 


log K; 
[ = 


163.476 
162.387 
118.520 
92.223 
74.712 
62.220 
52.866 
47.262 


47.262 
45.671 
40.122 
35.605 
31.861 
28.710 


| 


263.608 


Phase il 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nt FS 


GAS Pa2 


——= 


Pa2 


GADOLINIUM CHLORIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


371.481 
371.965 
394.802 
412.838 
427.707 
440.343 
451.325 
461.033 
469.732 
477.611 
484.810 
491.439 
497.580 
503.300 
508.654 
513.686 
518.432 
522.923 
527.185 


H H-H298 G 

I kJ / mol 
371.481 — 696.636 0.000  -807.393 
371.483  -696.491 0.145  -808.081 
374.583  -688.548 8.088 -846.469 
380.494 -680.464 16.172 -886.883 
387.160 -672.308 24.328  -928.932 
393.877  -664.110 32.526 -972.350 
400.387 -655.886 40.750 -1016.945 
406.596 -647.643 48.993 -1062.573 
412.483  -639.387 57.249 -1109.119 
418.051 -—631.120 65.516 -1156.492 
423.318  -622.846 73.790 -1204.618 
428.307  -614.565 82.071 -1253.435 
433.038 -606.278 90.358 -1302.890 
437.534 -597.986 98.650 -1352.937 
441.813 -589.691 106.945 -1403.537 
445.895  -581.391 115.245 -1454.657 
449.794 -573.088 123.548 -1506.265 
453.526  -564.782 131.854 -1558.335 
457.103  -556.472 140.164 -1610.842 


611 


GdCl3{g] 
AH; AGy log Ky 
[ a 

-696.636 -—687.351 120.421 
-696.654 -687.293 119.668 
-696.996 -684.099 89.334 
-—697.069 -—680.867 71.130 
=697.233° \-677.613 58.991 
-697.508  -674.323 50.319 
=697.886 ~— —670.987 43.811 
=698.357 ~) -667.597 38.746 
-698.919 -664.150 34.692 
-699.582 -660.642 31.371 
-—700.352 —-657.069 28.601 
-—701.238 | —653.427 26.255 
-—702.250 -649.712 24.241 
-703.398 -—645.920 22.493 
—718.060 -—641.795 20.952 
= ASLARSH — 636.994 19.572 
=720:308  —6321127 18.344 
—721.444  —627.197 17.243 
—722.587 -622.208 16.250 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1348.00 


SOL-B 1348.00 
1400.00 
1500.00 
1505.00 


LIQ 1505.00 
1600.00 
1700.00 
1800.00 


References 
Phase Rl PS 


SOL-A Pa2 
SOL-B Pa2 
LIQ Pa2 


C 


88.393 
88.596 
95.957 
99.713 
102.050 
103.717 
105.027 
106.129 
107.102 
107.991 
108.823 
109.614 
109.983 


130.855 
130.855 
130.855 
130.855 


127.821 
127.821 
127.821 
127.821 


GADOLINIUM FLUORIDE 


S  -(G-H298)/T H H-H298 G AH; 


AG; 


J/(K mol) i || kJ / mol 


114.771 114.771 -1699.122 0.000 -1733.341 -—1699.122 
115.319 114.773 —1698.958 0.164 -1733.554 -—1699.114 
141.953 118.354 -—1689.683 9.439 -1746.464 —1697.743 
163.807 1255327 —1679'882 119240" —1761.785" —=11695: 788 
182.207 133.314 -1669.786 29.336 -1779.110 —1693.768 
198.070 141.458 -1659.494 39.628 -1798.143 —1691.759 
212.007 149.423 -1649.054 50.068 -—1818.660 -—1689.773 
224.443 157.080 -1638.495 60.627 -1840.494 -1687.812 
235.676 164.387 -1627.833 71.289 -1863.509 —1685.876 
245.926 171.341 -1617.078 82.044 -1887.597 -—1683.979 
255.359 177.954 -—1606.237 92.885 -1912.667 —1682.129 
264.101 184.249 -1595.315 103.807 -1938.645 -1680.334 
268.082 187.163 -1590.044 109.078 -1951.418 -—1679.495 
4.454 6.004 

272.536 187.163 -1584.040 115.082 -1951.418 -1673.491 
277.489 190.427 —1577.236 121.886 -1965.720 -—1671.526 
286.517 196.535 -1564.150 134.972 -1993.925 -1667.863 
286.952 196.835 -1563.496 135.626 -1995.359 -1667.684 
34.835 52.426 

321.787 196.835 -1511.070 188.052 -1995.359 -1615.258 
329.611 204.489 -1498.927 200.195  -2026.304 -—1625.588 
337.360 212.079 -1486.145 212.977 -2059.656 -—1622.224 
344.666 219.244 -1473.363 225.759 -2093.761 -1618.876 


— 1622.387 
621 ONt 
— 1596.348 
=15 71222 
— 1546.498 
— 1522.113 
— 1498.013 
—1474.161 
— 1450.526 
— 1427.084 
—1403.812 
— 1380.692 
— 1369.643 


— 1369.643 
— 1357.960 
— 1335.691 
— 1334.584 


— 1334.584 
-— 1316.710 
— 1297.509 
—1278.504 


214.245 


log Ky 
ee 3) 


284.236 
282.400 
208.462 
164.144 
134.635 
113.581 
97.810 
85.558 
75.768 
67.767 
61.106 
55.477 
53.073 


53.073 
50.666 
46.513 
46.320 


46.320 
42.986 
39.868 
37.101 


214.245 


Phase il} 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nhs 


GAS Pa2 


_— = 


Pa2 


S  -(G-H298)/T 


J/(K mol) 


335.340 
335.783 
357.107 
374.361 
388.757 
401.079 
411.839 
421.383 
429.958 
437.742 
444 868 
451.440 
457.538 
463.227 
468.557 
473.573 
478.310 
482.798 
487.062 


GADOLINIUM FLUORIDE (GAS) 


H H-H298 G 

kl kJ / mol 
335.340 -1246.832 0.000 -1346.814 
335.341 -1246.700 0.132 -1347.434 
338.218 -—1239.277 7.555 -—41382.119 
343.777. -—1231.540 15.292 -1418.721 
350.108 -1223.642 23.190 -1456.897 
356.530 -1215.648 31.184 -1496.403 
362.786 -1207.590 39.242 -1537.060 
368.776 -1199.486 47.346 -1578.731 
374.473 -1191.347 55.485 -1621.305 
379.876 -1183.180 63.652 -1664.696 
384.999 -1174.989 71.843 -1708.831 
389.861 -1166.779 80.053 -1753.651 
394.480 -1158.550 88.282 -1799.104 
398.875 -1150.305 96.527 -1845.145 
403.066 -1142.045 104.787 -1891.737 
407.067 -1133.771 113.061 -1938.846 
410.895 -1125.484 121.348 -1986.442 
414.562 -1117.184 129.648 -—2034.500 
418.081 -1108.871 137.961 -2082.995 


AH; AG; 
—1246.832 -1235.860 
—1246.855 -—1235.792 
—1247.337 -1232.003 
—1247.446 —-1228.157 
—1247.625 -1224.285 
—1247.9138 -—1220.373 
—1248.308 -1216.413 
—1248.802  -1212.398 
—1249.389 -1208.322 
—1250.081 -1204.183 
—1250.881 -1199.976 
—1251.798 -1195.697 
—1252.841 -1191.344 
—1254.018 -1186.911 
—1268.707 -1182.143 
—1269.850 -1176.698 
S WADE NIZA xe 
-—1272.147 —-1165.609 
—1273.299° —1159.972 


613 


GdF3{[g] 


log Ky 


iy is 


216.518 
215.170 
160.883 
128.305 
106.583 
91.065 
79.424 
70.366 
63.116 
57.182 
52.234 
48.044 
44.450 
41.332 
38.593 
36.156 
33.987 
32.045 
30.295 


| 


614 


Gdl3 GADOLINIUM IODIDE 537.963 


Phase oT Cy S —(G-H298)/T H H-H298 G AH; AG log K; 
[K] Kem) Goel kJ / mol ] ea | 


SOL-A 298.15 98.644 226.354 226.354 -594.128 0.000 -661.616 -594.128 -—589.415 103.263 
300.00 98.746 226.965 226.356  -593.945 0.183  -662.035 -594.165  -589.386 102.621 
400.00 102.393 255.945 230.283 -583.863 10.265  -686.241 -619.625 -586.723 76.618 
500.00 104.127 279.000 237.800 -573.528 20.600 -713.028 -684.382 -572.268 59.784 
600.00 105.109 298.079 246.302  -563.062 31.066 -741.909 -682.409 -550.031 47.884 
700.00 105.736 314.332 254.889  -552.518 41.610 -772.550 -680.467  -528.122 39.409 
800.00 106.173 328.481 263.223 -541.921 52.207 -804.706 -678.573 -506.488 33.070 
900.00 106.500 341.006 271.183  -531.287 62.841 -— 838.192 -676.735  -485.089 28.154 
1000.00 106.759 = 352.241 278.736 -520.623 73.505 -872.864 -674.959  -—463.890 24.231 
1013.00 106.789 353.620 279.689 -519.235 74893  -877.452 -674.733  -461.148 23.779 
0.908 0.920 
SOL-B 1013.00 127.821 354.528 279.689 -518.315 75.813 -877.452 -673.813 -461.148 23.779 
1100.00 127.821 365.060 286.030 -507.195 86933 -908.761 -670.521 — 443.022 21.037 
1200.00 127.821 376.182 293.086 -494.413 99.715  -945.831 -666.839  -422.503 18.391 
1203.00 127.821 376.501 293.293 -494.029 100.099 -946.960 -666.731 — 421.892 18.319 
44.884 53.995 
LIQ 1203.00 155.854 421.385 293.293 -440.034 154.094 -946.960 -612.736 -421.892 18.319 
1300.00 155.854 433.471 303.308  -424.916 169.212 -988.428 -606.562  -406.748 16.343 


References 
Phase in HS Cp 


SOL-A Nb1/Pa2 Dw4,Pa2 
SOL-B Dw4,Pa2 Dw4,Pa2 
LIQ Dw4 Dw4 


537.963 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nis 


GAS Pa2 


= 


Pa2 


S  -(G-H298)/T 


J/(K mol) 


427.614 
428.118 
451.680 
470.065 
485.133 
497.893 
508.959 
518.727 
527.468 
535.379 
542.603 
549.250 
555.406 
561.137 
566.499 
571.536 
576.286 
580.779 
585.042 


GADOLINIUM IODIDE (GAS) 


H H-H298 G 

| kJ / mol 
427.614 -316.729 0.000  -444.222 
427.615 —316.578 0.151 —445.014 
430.823 -308.386 8.343 -—489.058 
436.900 -300.146 16.583  -535.179 
443.721 =—291.882 24.847 — 582.962 
450.572 -283.604 33.125 -632.129 
457.194 -275.317 41.412 -682.484 
463.499  -267.024 49.705 -733.878 
469.466 -258.727 58.002 -786.195 
475.104  -250.427 66.302 -839.344 
480.433 -242124 74.605  -893.248 
485.474  -233.820 82.909  -947.845 
490.252  -225.514 91.215  -1003.082 
494.789 -217.207 99.522. -—1058.912 
499.105 -208.899 107.830 -1115.297 
503.219 —200.590 116.1389 -1172.201 
507.148 —192.280 124.449 -—1229.595 
510.906 -—183.970 132.759 -1287.450 
514.507 -—175.659 141.070 -1345.743 


AH; AG; 
=316.729 9:—372.022 
-316.798 -372.365 
-344.148 -—389.540 
-411.000 -394.419 
-—411.229 -—391.083 
-411.553 —387.701 
-411.968  -384.266 
-412.472  —-380.774 
-413.062 -377.221 
-413.753 -373.604 
— 414.551 — 369.920 
-415.465 -366.165 
-416.507 -362.334 
-417.687 -358.424 
- 432.382 -354.180 
- 433.537 —349.257 
-434.699 -344.266 
- 435.870 ~ —339.210 
- 437.049 -334.092 


616 


Gd203 


Phase T 


a ee 


SOL=-C 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1550.00 


References 
Phase Fl eS 


SOL-—C Pal 


Cp 


105.518 
1105:753 
114.469 
119.258 
122.553 
125.148 
127.348 
129.277 
130.978 
132.459 
133.705 
134.694 
135.395 
135.773 
135.831 


Pal 


GADOLINIUM OXIDE (CUBIC) 


S —(G-H298)/T H H—-H298 G 
J/(K mol) || kJ / mol 


150.624 150.624 -1826.902 0.000 -1871.811 
We eZ7/7/ 150.626 —1826.707 0.195 -1872.090 
183.047 154.898 -1815.643 11.259 -1888.861 
209.146 163.217 -1803.938 22.964 -1908.511 
231.195 172.757 -1791.839 35.063 -—1930.556 
250.288 182.499 -1779.450 47.452 -1954.652 
267.146 192.047 -1766.823 60.079 -1980.540 
282.259 201.245 -1753.989 72.913 -2008.023 
295.970 210.043 -1740.975 85.927 -2036.945 
308.525 218.433 -1727.801 99.101 -2067.178 
320.105 226.429 -1714.491 112.411 -2098.617 
330.848 234.053 -1701.069 125.833 -2131.171 
340.858 241.329 -1687.562 139.340 -2164.762 
350.214 248.279 -1674.000 152.902 -2199.321 
354.667 251.640 -1667.210 159.692 -2216.944 


Remarks 


TPT (cubic — monoclinic): uncertain 


AH; AG; 
-1826.902 -1739.546 
-—1826.925 -1739.004 
—1826.486 -1709.698 
-1824.973 -1680.669 
—1823.347 -1651.961 
=1182 15/55) — 1623:524 
—1820.222 -1595.310 
-1818.748 -1567.286 
-1817.338 -1539.422 
-—1816.026 -1511.694 
-1814.836 -1484.082 
-—1813.804 -1456.562 
-—1812.971 -1429.114 
-1812.385 -1401.718 
-1819.665 -1387.948 


362.498 


log K; 
pera 


304.761 
302.788 
223.264 
175.578 
143.816 
121.149 
104.163 
90.963 
80.411 
71.784 
64.600 
§8:525 
53.321 
48.812 
46.774 


617 


362.498 GADOLINIUM OXIDE (MONOCLINIC) Gd203[M] 

Phase 8 Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] a (Kimo) ibaa! kJ / mol ] [ - 

SOL-M 298.15 106.628 156.900 156.900  -1819.622 0.000 -1866.402 -1819.622  -1734.137 303.814 
300.00 106.804 157.560 156.902  -1819.425 0.197 -—1866.693 -1819.643 -—1733.607 301.848 
400.00 Hlicyeytss 189.313 161.186 -1808.371 11.251 -1884.096 -1819.215  -1704.933 222.641 
500.00 117.398 215.091 169.470 -1796.812 22.810 -1904.357 -1817.847 -1676.516 175.144 
600.00 120.168 236.751 178.927 -1784.928 34.694  -1926.978 -1816.435 -1648.383 143.505 
700.00 122.413 255.448 188.553 -1772.795 46.827 -1951.609 -1815.100 -1620.481 120.922 
800.00 124.378 271.925 197.965  -1760.454 59.168 -1977.994 -1813.853 -1592.765 103.997 
900.00 126.180 286.680 207.016 -1747.925 71.697  -2005.937 -—1812.684 -1565.200 90.842 
1000.00 127.881 300.063 215.662 -1735.221 84.401 -2035.284 -1811.585  -1537.761 80.324 
1100.00 ZS e 312.328 223.900 -1722.351 97.271 -2065.912 -1810.576 -—1510.428 We! 
1200.00 131.105 323.666 231.747 -1709.320 110.302 -2097.719 -—1809.665 -1483.183 64.561 
1300.00 132.663 334.222 239.229 -1696.131 123.491 -2130.619 -1808.866 -1456.010 58.503 
1400.00 134.198 344.109 246.371 -1682.788 136.834 -2164.541 -1808.197 -1428.893 ao} 8)1 25} 
1500.00 135.716 353.420 253.200 -1669.292 150.330 -2199.422 -—1807.677 -1401.819 48.816 
1600.00 137.221 362.227 259.741 -1655.645 163.977 -2235.208 -1834.058 -1374.272 44.865 
1700.00 138.717 370.591 266.018 -1641.848 177.774  -2271.853 -—1833.229 -1345.560 41.344 
1800.00 140.204 378.562 272.051 -1627.902 191.720 -2309.313 -—1832.288 -1316.900 38.215 
1900.00 141.685 386.182 277.859 -1613.808 205.814 -—2347.553 -—1831.234 -1288.295 35.418 
2000.00 143.161 393.487 283.459 -—1599.565 220.057 -2386.539 -1830.066 -1259.750 32.901 

References 

Phase H/S Cy Remarks 

SOL-M Nb1/Pat1 Pal Ku MPT= 2613. 

208.702 GADOLINIUM CHLORIDE OXIDE GdOCl 

Phase al C, Ss —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) I) fl kJ / mol ] [ - 

SOL 298.15 68.351 95.395 95.395 —979.002 0.000 -1007.444 -979.002 — 923.342 161.766 
300.00 68.424 95.818 95,397 -—978.875 0.127 -1007.621 -979.002 — 922.997 160.708 
400.00 71.569 115.964 98.122 -—971.865 7.1387 -1018.251 -978.296 —904.406 118.103 
500.00 73.906 132.194 103.365 — 964.587 14.415 -1030.685 -977.134 — 886.066 92.567 
600.00 75.925 145.851 109.337 —957.094 21.908 -1044.604 -975.905 — 867.967 75.563 
700.00 77.193 157.696 115.418 —949.407 29.595 -1059.795 -974.642 — 850.076 63.433 
800.00 79.581 168.201 WALA — 941.538 37.464 -1076.099 —-—973.338 — 832.370 54.348 
900.00 81.323 177.676 127.110 — 933.493 45.509 -1093.401 -971.984 -—814.830 47.291 
1000.00 83.036 186.333 132.605 -—925.275 53.727. -1111.607  -970.573 -—797.443 41.654 

References 

Phase H/S Cp 


SOL Nb1/e 


| 


618 


Ge 


Phase TT 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1210.40 


LIQ 1210.40 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3104.00 


References 


Phase H/S 


SOL Hu 
LIQ Hu1 


[(_————= 


Cp 


23.355 
23.385 
24.445 
24.940 
25:212 
POON If 
Zaye) 
26.405 
27.209 
27.944 
28.680 
28.756 


27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 
27.614 


Cp 


Hu1 
Hu 


J/(K mol) 


31.087 
31.232 
38.126 
43.640 
48.213 
52.123 
55.565 
58.651 
61.478 
64.106 
66.569 
66.817 
30.523 
97.339 
99.312 
101.358 
103.263 
105.045 
106.719 
108.298 
109.791 
111.207 
HI Zo50 
113.839 
115.067 
116.242 
117.369 
118.452 
119.495 
120.499 
121.468 
122.404 
123.309 
123.345 


Remarks 


GERMANIUM 
S —(G-H298)/T H H-H298 G 
Tel kJ / mol 
31.087 0.000 0.000 =9.269 
31.088 0.043 0.043 —9:320 
32.020 2.442 2.442 — 12.808 
33.812 4.914 4.914 — 16.906 
35.842 7.423 7.423 =2 1005 
37.895 9.960 9.960 =26.526 
39.893 12.588 12.538 —31.914 
41.808 15.158 15.158 — 37.627 
43.636 17.842 17.842 — 43.636 
45.379 20.600 20.600 —49.916 
47.043 23.431 23.431 — 56.451 
47.212 23.730 23.730 —57.145 
36.945 

47.212 60.675 60.675 -—57.145 
50.735 63.149 63.149 = 65.956 
54.279 65.910 65.910 =75.991 
57.482 68.672 68.672 — 86.223 
60.400 71.433 71.433 — 96.639 
63.076 74.195 74.195 ~=107.228 
65.544 76.956 76.956 -117.980 
67.834 79.718 79.718  -—128.885 
69.968 82.479 82.479 -139.936 
71.964 85.240 85.240 -151.124 
73.838 88.002 88.002 -162.444 
75.604 90.763 90.763 -173.890 
77.273 93.525 93.525. —-185.456 
78.855 96.286 96.286 -197.137 
80.357 99.048 99.048  -208.928 
81.787 101.809 101.809 -220.826 
83.152 104.571 104.571  -232.826 
84.457 107.332 107.332 -244.925 
85.706 110.093 110.093 -257.119 
86.905 112.855 112.855 -—269.405 
86.952 112.965 112.965 -269.898 

MPT= 1210.4 


Hu 
Hu1 


BPT= 3104., L= 331.0 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


72.610 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 


References 
Phase ie 


GAS Hut 


[= 


Hu 


S  -~(G-H298)/T 


J/(K mol) 


167.900 
168.091 
176.979 
183.855 
189.297 
193.717 
197.397 
200.528 
203.240 
205.628 
207.760 
209.687 
211.447 
213.069 
214.576 
215.985 
217.311 
218.562 
219.748 
220.875 
221.950 
Zee 
223.965 
224.913 
225.824 
226.702 
227.550 
228.368 
229.160 
229.926 
230.668 


GERMANIUM (GAS) 


H H-H298 G 

hl kJ / mol 
167.900 374.468 0.000 324.408 
167.901 374.525 0.057 324.098 
169.111 377.615 3.147 306.824 
171.400 380.696 6.228 288.768 
173.946 383.678 9.210 270.100 
176.465 386.544 12.076 250.942 
178.858 389.299 14.831 231.381 
181.096 391.956 17.488 211.481 
183.178 394.530 20.062 191.290 
185.113 397.035. 22.567 170.844 
186.913 399.485 25.017 150.173 
188.592 401.892 27.424 129.299 
190.162 404.266 29.798 108.241 
191.636 406.617 32.149 87.014 
193.023 408.952 34.484 65.631 
194.333 411.277 36.809 44.102 
195.573 413.596 39.128 22.437 
196.750 415.910 41.442 0.642 
197.871 418.222 43.754 — 21.274 
198.940 420.532 46.064 — 43.305 
199.961 422.844 48.376 — 65.447 
200.940 425.158 50.690 — 87.694 
201.879 427.476 53.008 -110.041 
202.781 429.796 55.328 -132.485 
203.650 432.120 57.652 -155.023 
204.488 434.447 59.979 -177.649 
205.296 436.777 62.309 -200.362 
206.078 439.109 64.641 — 223.158 
206.834 441.444 66.976 -246.035 
207.567 443.781 69.313 -268.989 
208.277 446.120 71.652  -292.019 


ARs AGy 
374.468 333.677 
374.482 333.424 
375.173 319.632 
375.782 305.674 
376.256 291.605 
376.584 277.469 
376.761 263.296 
376.798 249.109 
376.688 234.926 
376.435 220.760 
376.054 206.624 
338.743 195.255 
338.356 184.232 
337.946 173.237 
337.519 162.270 
337.082 151.330 
336.639 140.417 
336.193 129.528 
335.743 118.662 
335.292 107.819 
334.842 96.998 
334.395 86.197 
333.951 75.415 
333.510 64.652 
333.072 53.906 
332.638 43.177 
332.206 32.464 
331.777 21.767 
331.351 11.084 
330.926 0.415 

0.000 0.000 


GeBr4{[g] GERMANIUM TETRABROMIDE (GAS) 392.226 
Phase —-‘T G S  -(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] | [—————J/(K mol) eal kJ./ mol ae 


GAS 298.15 101.840 396.167 396.167 -299,993 0.000 -418.110 -299.993 -318.079 55.726 
300.00 101.915 396.797 396.169 -299.805 0.188 -418.844 -300.128 -318.191 55.402 
400.00 104.530 426.530 400.205 -289.463 10.530  -460.075 -361.150 -311.634 40.695 
500.00 105.701 449.996 407.899 -278.945 21.048 -503.943 -360.487 -299.331 31.271 
600.00 106.304 469.327 416.574 -268.341 31.652 -549.937 -359.829  -287.162 25.000 
700.00 106.638 485.741 425.312 -257.693 42300 -597.711 -359.188 -275.102 20.528 
800.00 106.829 499.994 433.776 -247.018 52.975 -647.014 -358.588  -263.131 17.181 
900.00 106.936 512.584 441.847 -236.330 63.663 -697.655 -358.034 -251.233 14.581 

1000.00 106.992 523.854 449.494 -225.633 74.360 -749.487 -357.552  -239.393 12.505 
1100.00 107.015 534.052 456.725 -214.932 85.061 =602:390) 9 =35/51555 0 —22 7-597 10.808 
1200.00 107.014 543.364 463.562 -204.231 95.762 -856.268 -356.844 -215.833 9.395 


References 


Phase H/S C, 


GAS Pa2 Pa2 
GeCl[g] GERMANIUM MONOCHLORIDE (GAS) 108.063 
Phase il} C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] ———— A) (IK ml) hi kJ / mol ] [ - ] 
GAS 298.15 36.980 245.861 245.861 73.028 0.000 —0.275 73.028 42.254 -7.403 
300.00 37.044 246.090 245.862 73.096 0.068 —0.730 73.022 42.063 -—7.324 
400.00 39.215 257.093 247.347 76.926 3.898 —25.911 72.719 31.791 —4.151 
500.00 40.100 265.953 250.212 80.898 7.870 — 52.078 72.434 21.592 — 2.256 
600.00 40.480 273.302 253.466 84.930 11.902 —79.051 72.139 11.451 —0.997 
700.00 40.620 279.555 256.757 88.987 15.959 -106.702 71.820 1.360 -—0.102 
800.00 40.633 284.981 259.954 93.050 20.022  -134.935 71.453 — 8.681 0.567 
900.00 40.572 289.764 263.005 97.111 24.083 -163.677 71.031 — 18.673 1.084 
1000.00 40.465 294.033 265.899 101.163 28.135  -192.871 70.528 — 28.614 1.495 
1100.00 40.328 297.884 268.634 105.2038 32.175 —-—222.470 69.933 — 38.500 1.828 
1200.00 40.170 301.386 271.220 109.228 36.200 -252.436 69.245 — 48.328 2.104 
1300.00 39.998 304.595 273.665 113.236 40.208 # -282.737 31.649 55.004 PA PPIS 
1400.00 39.816 307.552 275.982 117.227 44.199 -313.346 30.988 — 62.033 2.314 
1500.00 39.625 310.293 278.179 121.199 48.171 — 344.240 30.304 — 68.653 2.391 
1600.00 39.429 312.844 280.267 125.152 52.124 -375.399 29.598 SPT 2.456 
1700.00 39.229 315.228 282.254 129.085 56.057  -406.803 28.868 —81.757 2.512 
1800.00 39.024 317.465 284.148 132.997 59.969  -438.439 28.114 — 88.242 2.561 
1900.00 38.817 319.569 285.958 136.889 63.861 — 470.292 27.336 —94.686 2.603 


2000.00 38.608 321.555 287.689 140.761 67.733 -502.349 26.533 -101.087 2.640 


References 
Phase inl ess Cy 


GAS Pa2 Pa2 


143.515 


Phase il 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Aa ls 


GAS Pa2 


(—— 


Pa2 


GERMANIUM DICHLORIDE (GAS) 


S —(G—-H298)/T 


J/(K mol) 


295.826 
296.159 
311.931 
324.449 
334.794 
343.598 
351.257 
358.033 
364.107 
369.610 
374.642 
379.275 
383.569 
387.570 
391.316 
394.837 
398.158 
401.302 
404.286 


H H-H298 G 

Ib | kJ / mol 
295.826 -171.000 0.000 -—259.201 
295.827 -—170.900 0.100 -—259.748 
297.965  -165.414 5:086 -——290:186 
302.054 -159.802 11.198  -322.027 
306.673 -154.128 16.872  -355.004 
311.335 -148.416 22584  -388.934 
315.857 -142.680 28.320 -423.686 
320.174 -136.927 34.073 -459.157 
324.269 -131.162 39.838  -495.269 
328.144  -125.387 45.613 -531.959 
331.813 -119.605 51.395 -569.175 
335.288 -113.816 57.184  -606.874 
338.585 -108.022 62.978  -645.019 
341.719) ==102.222 68.778 —683.578 
344.703 -96.419 74.581 —722.524 
347.549 -90.611 80.389 -761.834 
350.269 -—84.800 86.200 -801.485 
352.873 -—78.985 92.015 -841.460 
305;370 —73.167 97.833° -881.740 


621 


GeCl2{g] 
AH; AGy log K; 
=| [ = 

—171.000 — 183.410 32.133 
—171.007 — 183.487 31.948 
— 171.386 — 187.591 24.497 
—171.817 — 191.593 20.016 
— 172.287 — 195.505 17.020 
—172.789 — 199.336 14.875 
— 173.336 — 203.091 13.261 
— 173.929 —206.776 12.001 
— 174.589 —210.391 10.990 
— 175.326 — 213.936 10.159 
— 176.139 —217.410 9.464 
—213.841 —218.084 8.763 
—214.589 — 218.382 8.148 
— 215.340 —218.627 7.613 
—216.094 — 218.821 FAAS 
-— 216.851 — 218.969 6.728 
— 217.611 —219.071 6.357 
— 218.375 —219.132 6.024 
—219.144 —219.152 5.724 


622 


GeCl3{[g] 


Phase tT 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase iA LS 


GAS Pa2 


[——— 


Pa2 


GERMANIUM TRICHLORIDE (GAS) 


J/(K mol) 


335.202 
335.674 
358.084 
375.914 
390.666 
403.228 
414.161 
423.834 
432.507 
440.366 
447.551 
454.168 
460.301 
466.015 
471.363 
476.391 
481.134 
485.623 


iS) —(G-H298)/T H H-H298 G 

lanl kJ / mol 
335.202  -320.846 0.000  -420.786 
335.203  -320:705 0.141  -421.407 
338.239  -312.908 7.938  -456.142 
344.052 -304915 15.931 -492.872 
350.627 -—296.823 24.023 -531.222 
357.267 -288.673 32.173 -570.933 
363.710 -280.485 40361 -611.814 
369.863 —-272.272 48.574  -653.723 
375.702  -264.040 56.806 -696.548 
381.229. -255.794 65.052 -740.197 
386.460 -247.537 73.309 -784.598 
391.418  —239.270 81.576 -829.689 
396.121 —-230.995 89.851  -875.416 
400.593 -222.713 98.133 -921.735 
404.850  -214425 106.421  -968.607 
408.912  -206.132 114.714 -1015.997 
412.794 —-197.834 123.012 -1063.875 
AIG. S10" = 1895318" 131.315) 112.215 
420.073 -181.224 139622 -1160.992 


489.884 


AH; AG; 
-320.846  -311.734 
—320.842  -311.678 
-320.646 -308.653 
—320.481 - 305.675 
-320.350 -302.727 
-—320.252 -299.798 
320.201 — 296.880 
-—320.196 -—293.966 
-320.260  -291.048 
-320.402 -288.121 
~320,622  =285.177 
-357.732  -279.481 
-357.890  -273.456 
-358.053 -267.420 
— 358.221 =20 tote 
—358.394  -255.313 
- 358.573 -249.245 
-—358.758 -243.166 
—358.949 — —237.077 


178.968 


log K; 


214.421 


Phase Y 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al fs) 


GAS Pa2 


Cp 


eh} 7/ 

96.056 
100.945 
103.252 
104.543 
105.355 
105.910 
106.317 
106.632 
106.887 
107.100 
107.284 
107.448 
107.596 
107.732 
107.859 
107.978 
108.093 
108.202 


J/(K mol) 


348.390 
348.984 
377.386 
400.186 
419.135 
435.316 
449.423 
461.922 
473.140 
483.316 
492.625 
501.206 
509.162 
516.580 
0231029 
530.064 
536.232 
542.074 
547.621 


Remarks 


GERMANIUM TETRACHLORIDE (GAS) 
S —(G-H298)/T H H—-H298 G 
[ kJ / mol 
348.390  -499.988 0.000  -603.860 
348.392  -499.810 0.178  -604.505 
352.231 —489.926 10.062 -640.880 
359.618 -479.704 20.284 -679.797 
368.003  -469.309 30.679 -720.790 
376.492 -458.811 41177 -763.532 
384.745 -448.246 51.742 -807.784 
392.6389 -437.634 62.354  -853.363 
400.138 -426.986 73.002 -900.126 
407.244 -416.309 83.679  -947.957 
413.977. -405.610 94378 -996.760 
420.361 —394.890 105.098 -1046.457 
426.423 -384.154 115.834 -1096.981 
432.189  -373.401 126.587 -1148.272 
437.683  -362.635 137.353 -1200.281 
442.927 -351.855 148.1338 -1252.964 
447.941 —341.063 158.925 -1306.282 
452.743 -330.260 169.728 -1360.200 
457.349 -319.445 180.543 -1414.687 
NBPT= 356. 


Pa2 


623 


GeCl4{g] 
AH; AG; log K; 
[ = 

-—499.988  -—461.547 80.861 
-—499.979  -461.309 80.321 
—499.428 -448.499 58.568 
—498.820 -435.836 45.531 
—498.204 —-—423.297 36.851 
-—497.597 -—410.861 30.659 
— 497.021 — 398.510 26.020 
—496.480  -386.229 22.416 
-—495.998 -374.006 19.536 
Ue stey/ = = len| tsy27/ 17.182 
—495.246 -349.682 15.221 
Oo iG — 334.833 13.454 
—O3il o/h ~~ —319'698 11.928 
—530.964  -304.592 10.607 
—§30.551 — 289.514 9.452 
—§30.1389 -274.462 8.433 
—929./29 — 259.434 7.529 
—529.322 -244.429 6.720 
—528.919  -—229.445 Droge 


] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl fs 


GAS Pa2 


Pa2 


GERMANIUM MONOFLUORIDE (GAS) 


J/(K mol) 


234.008 
234.223 
244.700 
253.254 
260.400 
266.504 
271.817 
276.510 
280.707 
284.497 
287.950 
ZN A WZ 
294.040 
296.752 
299.278 
301.643 
303.863 
305.954 


S —(G-H298)/T H H-H298 G 

I kJ / mol 
234.008 — 66.601 0.000 —136.370 
234.008 — 66.537 0.064  -136.803 
235.418 — 62.888 3.713 -—160.768 
238.157 =59002 7.549 -185.679 
241.285 —Doneee 10469) S21 1.372 
244.463 =5 1172) 15,429") 1=237:725 
247.557 -47.193 19.408 -264.647 
250.518 - 43.209 23.392 -292.067 
253.331 =39:225: 27.376 =319.932 
255.995 -35.248 31.353  -348.195 
258.516 -31.280 35.321 -376.820 
260.904 -—27.323 39.278 —-405.776 
263.168 -23.379 43.222 —435.036 
265.317 -19.449 47.152 -464.577 
267.362 -15.534 51.067 -494.380 
269.309 -11.685 54966 -524.427 
271.168 =75791 758.850), °=554,708 
272.944 -3.884 62.717 -585.195 
274.645 -0.033 66.568  -615.890 


307.929 


AH; AG; 
— 66.601 — 96.870 
— 66.609 — 97.058 
—66.966 —-—107.151 
=OF.204: We 117.16) 
—67.609 —127.106 
— 67.961 Rofl Ho 8st f2,8) 
-68.364  -146.830 
=68.823)  =456:611 
-—69.364  -166.337 
—69:997 —176,005 
-70.724 -185.610 
—108.359 —192.421 
-109.058  -198.861 
= 109; 718) —205:251 
=f1O19, V=211 Sot 
=1 11 262° fe 2t7s885 
-112.066 -224.134 
WZ — 230.338 
-113.698 -236.499 


110.607 


Phase it 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AAS 


GAS Pa2 


Pa2 


GERMANIUM DIFLUORIDE (GAS) 


J/(K mol) 


270.781 
271.077 
285.373 
297.073 
306.935 
315.436 
322.894 
329.530 
335.504 
340.933 
345.907 
350.495 
354.752 
358.722 
362.441 
365.938 
369.239 
372.363 


S —(G—-H298)/T H H—-H298 G 

I kJ / mol 
270.781 -—574.003 0.000 — 654.736 
270.782 — 573.914 0.089 — 655.238 
272.708 — 568.937 5.066 — 683.086 
276.446 — 563.690 10.313 —712.226 
280.728 — 558.279 15.724 —742.440 
285.093 =§692./63 ~~ 21.240 -773.568 
289.362 —547.177 26.826 —805.492 
293.463 —541.542 32.461 — 838.120 
297.373 —OSDIGI2 ooo — 871.376 
301.090 =O30i/6 43:827 —905.202 
304.621 -—524.460 49.543 — 939.548 
307.975 =518.728 55.275 —974.371 
311.166 -512.983 61.020 -1009.636 
314.206 —507.229 66.774 -1045.311 
317.105 -—501.467 72.536  -1081.371 
319.876 -495.698 78.305 -1117.792 
322.527 —489.923 84080 -1154.552 
325.069 -484.144 89.859 -1191.634 
327.508 — 478.361 95.642  -1229.020 


375.329 


AH; AG; 
-574.003  -—585.004 
-574.016 -—585.073 
— 574.651 — 588.660 
-575.239 -—592.094 
=079.809) ~~ —§95:412 
— 576.381 — 598.634 
SAIS) ASO 72 
-577.612  -—604.834 
-—578.307 -—607.822 
=9/9:074  —610:737 
019 Gilifa sn O1SOr9 
—617.650 "  =613:617 
-618.430  -613.277 
—619.214 -612.882 
-620.003 -612.434 
=620.797 —611.937 
-621.596 -—611.393 
— 622.401 — 610.804 
=023:2i 2) O10 M2 


625 


GeF2[g] 


log Ky 


[ | 


102.490 
101.870 
76.871 
61.856 
51.835 
44.671 
39.292 
35.104 
31.749 
29.001 
26.708 
24.655 
22.882 
21.342 
19.994 
18.803 
17.742 
16.792 
15.936 


626 


GeF3/[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mM AS 


GAS Pa2 


|| ee 


Pa2 


GERMANIUM TRIFLUORIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) lel kJ / mol 


297.017 ~ 297.717  —7152.994 0.000 -841.758 
2981271 297.119 B—7OL87\ 0.123 -842.310 
318.056 300.397 -745.930 7.064 -—873.153 
334.524 305.624 -738.544 14.450 -905.806 
348.474 311.683  -730.889 22105 -939.974 
S60533e FSU. 23.000 29.929 — 9751438 
371.131 923.798 —715.128 37.866 —-1012.032 
380.572 329.591 —707.111 45.883 -1049.626 
389.078 335.121 -699.038 53.956 -1088.115 
396.813 340.383  -690.922 62.072 -1127.416 
403.902 345.385 -682.774 70.220 -1167.456 
410.444 350.141 —674.601 78.393 -1208.178 
416.516 354668 -666.408 86.586 -1249.530 
422.179 358.982 -658.199 94.795 -—1291.467 
427.485 363.100 -649.977 103.017 -1333.953 
432.476 367.035 -641.744 111.250 -1376.954 
437.187 370.803 -633.503 119.491 -1420.439 
441.647 374.415  -625.254 127.740 -1464.383 
445.881 377.884  -616.999 135.995 -1508.761 


AH; AG; 
-752.994 -—741.795 
=7/53.002; > =741,725 
—753.280 =737.919 
-753.410  -734.061 
-—753.474 —730.185 
-753.512 -—726.300 
-753.562 —722.410 
I D0:05/s ee =a: 
-753.768  -714.602 
—793:969°  —7 10.676 
-754.245  -—706.729 
-791.410 —700.025 
—791.622  —692.988 
=791.840 —685.935 
-792.064  -678.867 
— 927290 — OF AROS 
-792.535  -664.690 
=/92.182.~ »—657.560 
-793.037 -650.458 


129.605 


log K; 
[ = 


129.959 
129.146 
96.362 
76.687 
63.568 
54.197 
47.169 
41.701 
37.327 
33.747 
30.763 
28.127 
25.856 
23.886 
22.163 
20.641 
19.289 
18.078 
16.988 


] 


148.604 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase H/S 


GAS Pa2 


[ 


Cy 


81.609 

81.788 

89.996 

95.270 

98.631 
100.861 
102.404 
103.510 
104.329 
104.950 
105.432 
105.813 
106.119 
106.368 
106.573 
106.744 
106.888 
107.009 
107.113 


Pa2 


GERMANIUM TETRAFLUORIDE (GAS) 


S 


301,901 
302.407 
327.136 
347.830 
365.519 
380.901 
394.476 
406.605 
417.555 
427.529 
436.683 
445.137 
452.991 
460.321 
467.192 
473,659 
479.764 
485.547 
491.038 


—(G-H298)/T 
—J/(K mol) 


301.901 
301.903 
305.219 
311.729 
319.256 
326.988 
334.592 
341.932 
348,956 
355.652 
362.028 
368.100 
373.887 
379.407 
384.682 
389.727 
394.561 
399.199 
403.655 


H 


-1190.139 
—1189.988 
—1181.372 
—1172.088 
—1162.381 
—1152.400 
—1142.232 
—1131.933 
—1121,539 
—1111.074 
—1100.554 
— 1089.991 
—1079.394 
— 1068.769 
—1058.122 
—1047.455 
— 1036.774 
—1026.079 
=4015:3/2 


H-H298 


0.000 
0.151 
8.767 
18.051 
27,758 
37,739 
47.907 
58.206 
68.600 
79.065 
89.585 
100.148 
110.745 
121.370 
132.017 
142.684 
153.365 
164.060 
174.767 


G 
kJ / mol 


—1280.151 
— 1280.710 
—1312.226 
— 1346.003 
— 1381.693 
-—1419.031 
— 1457.813 
— 1497.878 
— 1539.095 
- 1581.356 
— 1624.573 
— 1668.670 
—1713.581 
—1759,250 
— 1805.629 
— 1852.675 
—1900.349 
—1948.617 
—1997.449 


AH, 


—1190.139 
—1190.147 
—1190.357 
=1190,272 
—1190.020 
—1189.675 
—1189.298 
—1188.915 
—1188.565 
—1188.271 
—1188.038 
-—1224.686 
—1224.376 
—1224,067 
—1223.761 
—1223.459 
—1223.164 
—1222.876 
—1222.596 


AG; 


—1149,.956 
—1149.706 
— 1136.183 
—1122.645 
—1109.142 
— 1095.689 
—1082.287 
— 1068.934 
—1055.622 
—1042.343 
— 1029.087 
—1013.118 
— 996.855 
— 980.614 
— 964.394 
- 948.193 
— 932.009 
— 915.842 
— 899.690 


627 


GeF4[g} 


log K;, 
— 


201.467 
200.182 
148.370 
117.282 
96.559 
81.761 
70.666 
62.039 
55.140 
49.497 
44.795 
40.708 
37.193 
34.148 
31.484 
29.134 
27.046 
25.178 
23.497 


] 


628 


GeH4{g] GERMANIUM TETRAHYDRIDE (GAS) 76.642 
Phase V C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] ———— Knol} kJ / mol ] [ - 
GAS 298.15 45.017 217.259 217.259 90.793 0.000 26.017 90.793 113.210 — 19.834 
300.00 45.357 217.539 217.260 90.877 0.084 25.615 90.727 113.350 — 19.736 
400.00 58.081 232.546 219.220 96.124 5.331 3.105 87.763 121.368 — 15.849 
500.00 65.157 246.327 223.288 102.313 11.520 — 20.851 85.634 130.028 — 13.584 
600.00 70.010 258.658 228.174 109.083 18.290 —46.112 84.038 139.064 -—12.107 
700.00 73.814 269.745 P2EKE) GtGI5) 116.280 25.487 —72.541 82.823 148.336 — 11.069 
800.00 77.058 279.818 238.525 123.827 33.034 — 100.027 81.886 NOVBEOe — 10.301 
900.00 79.976 289.065 243.634 131.681 40.888 — 128.477 Sam tal 167.291 -—9.709 
1000.00 82.693 297.633 248.610 139.816 49.023 — 157.817 80.614 176.891 —9.240 
1100.00 345) ITE 305.637 253.435 148.215 57.422 — 187.985 80.178 186.541 — 8.858 
1200.00 87.772 313.164 258.101 156.868 66.075 —218.929 79.843 196.226 -—8.541 
1300.00 90.203 320.286 262.613 165.768 74.975 — 250.604 42.783 208.665 — 8.384 
1400.00 92.589 327.058 266.977 174.907 84.114 — 282.974 42.833 221.425 — 8.261 
1500.00 94.940 SECIS oy27/ 271.199 184.284 93.491 —316.006 43.032 234.175 —8.155 
1600.00 97.266 339.728 275.290 193.895 103.102 — 349.671 43.379 246.908 —8.061 
1700.00 99.571 345.694 279.257 203.737 112.944 — 383.944 43.873 259.614 -7.977 
1800.00 101.861 Soledon 283.109 213.808 123.015 — 418.803 44.515 272.287 -7.902 
1900.00 104.139 357.019 286.853 224.108 133.315 —454.228 45.308 284.920 -—7.833 
2000.00 106.406 362.418 290.497 234.636 143.843 — 490.201 46.255 297.507 -7.770 
References 
Phase lal HSS C, 
GAS Tk1 e 
Gel4[g] GERMANIUM TETRAIODIDE (GAS) 580.228 
Phase 1 Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) kJ / mol ] [ - 
GAS 298.15 104.137 428.928 428.928 —56.902 0.000 — 184.787 —56.902 — 106.263 18.617 
300.00 104.188 429.572 428.930 — 56.709 0.193 — 185.581 —56.954 — 106.569 18.555 
400.00 105.936 459.823 433.042 — 46.190 10.712 — 230.119 —92.111 — 121.539 15.871 
500.00 106.681 483.553 440.857 — 35.554 21.348 —277.330 -180.335 — 120.377 12.576 
600.00 107.031 503.038 449.645 — 24.866 32.036 —326.689 -179.658 — 108.449 9.441 
700.00 107.193 519.550 458.482 -—14.154 42.748 —377.839 -179.008 — 96.633 UPN 
800.00 107.257 533.869 467.030 —3.431 53.471 —430.526 -178.408 — 84.907 5.544 
900.00 107.262 546.503 475.172 7.295 64.197 —484.557 -177.862 -—73.252 4.251 
1000.00 107.232 557.803 482.880 18.020 74.922 —539.782 -177.396 — 61.655 3.221 
1100.00 107.178 568.021 490.163 28.741 85.643 —596.082 -177.022 — 50.100 2.379 
1200.00 107.109 577.344 497.046 39.456 96.358 —653.357 -176.741 — 38.574 1.679 
References 
Phase mt HS C, 
GAS Nb1 Pa2 


121.220 GERMANIUM 2—MAGNESIUM GeMg2 
Phase I C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
Stee (Kimo) lay kJ / mol t= “hex 
SOL 298.15 67.823 86.190 86.190 — 104.182 0.000 —129.880 -104.182 — 101.126 UAL 
300.00 67.900 86.610 86.192 — 104.056 0.126 —130.040 -104.192 — 101.107 17.604 
400.00 71.245 106.634 88.899 — 97.088 7.094 —139.742 -104.725 —99.998 13.058 
500.00 73.760 122.811 94.115 — 89.834 14.348 —151.239 -105.280 —98.753 10.317 
600.00 75.948 136.455 100.063 — 82.347 21.835 —164.220 -105.875 —97.392 8.479 
700.00 77.981 148.317 106.127 —74.649 29.533 -—178.471 -106.524 — 95.928 7.158 
800.00 79.932 158.858 112.072 —66.753 37.429 -—193.839 -107.250 —94.366 6.161 
900.00 81.836 168.383 117.808 —58.665 45.517 —210.209 -108.061 —92.708 5.381 
1000.00 83.709 177.102 123.307 — 50.387 53.795 —227.489  -126.880 — 89.438 4.672 
1100.00 85.564 185.168 128.569 —41.923 62.259 —245.608 -127.701 — 85.653 4.067 
1200.00 87.405 192.692 133.602 — 33.275 70.907 —264.505 -128.411 —81.799 3.561 
1300.00 89.236 199.760 138.422 — 24.443 79.739 —284.131 -165.824 —75.159 3.020 
1390.00 90.879 205.788 142.590 — 16.338 87.844 —302.383 -420.242 — 63.482 2.386 
References 
Phase ma AS Cy Remarks 
SOL Tk1 Tk1,e Tk1 MPT= 1390., L= 102.9 kJ 
189.990 GERMANIUM 2—NICKEL GeNi2 
Phase il} Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) ial kJ / mol “| [ - 
SOLE 298.15 69.896 90.793 90.793 — 110.081 0.000 —137.151 -110.081 — 110.069 19.284 
300.00 70.031 91.226 90.794 — 109.952 0.129 -—137.319 -110.091 — 110.068 19.165 
400.00 75.542 112.196 93.616 — 102.649 7.432 -—147.527 -110.652 -— 109.977 14.362 
500.00 79.262 129.471 99.110 —94.900 15.181 —159.636  -111.288 — 109.738 11.464 
600.00 82.276 144.196 105.427 — 86.820 23.261 —173.337 -112.259 -— 109.346 9.519 
700.00 84.957 157.083 111.904 —78.456 31.625 -188.414 -113.067 -— 108.774 8.117 
800.00 87.461 168.592 118.284 — 69.834 40.247 —204.708  -113.208 — 108.150 7.061 
900.00 89.862 179.033 124.462 —60.967 49.114 —222.097 -113.264 — 107.514 6.240 
1000.00 92.199 188.623 130.405 —51.864 58.217 —240.486 -113.339 — 106.871 5.582 
1100.00 94.493 197.518 136.107 — 42.529 67.552 -—259.798 -113.451 - 106.219 5.044 
1200.00 96.760 205.837 141.575 — 32.966 HNN) —279.971 -113.602 —105.555 4.595 
1300.00 99.006 213.671 146.822 —23.178 86.903 -—300.950 -150.596 — 102.147 4.104 
1400.00 101.237 221.090 151.864 — 13.165 96.916 —322.691 -150.544 —98.421 3.672 
References 
Phase H/S C, 


SOL P2/Ku1 


630 


GeOj[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase A fs 


GAS Nb1 


GERMANIUM MONOXIDE (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) it I kJ / mol 
224.288 224.288 -46.191 0.000  -113.063 
224.480 224.289 — 46.134 0.057 -113.478 
233.830 225.545 — 42.877 3.314 -136.409 
241.513 227.994 — 39.432 6.759 -—160.188 
247.963 230.799 -—35.893 10.298 -184.671 
253.501 233.656 -—32.300 13.891 — 209.750 
258.344 236.446 -28.673 17.518  -235.348 
262.641 239.122 -25.024 21.167 -261.401 
266.503 241.671 -21.359 24832 -287.862 
270.006 244.090 -17.683 28.508 -314.690 
273.212 246.385 -13.998 32.193  -341.853 
276.167 248.564 -10.307 35.884  -369.324 
278.906 250.634 -6.610 39.581 —397.079 
281.459 252.605 -2.910 43.281 — 425.099 
283.850 254.484 0.794 46.985  -453.366 
286.097 256.278 4501 50.692 -481.864 
288.217 257.994 8.210 54.401 —510.581 
290.224 259.638 11.921 58112  -539.504 
292.128 261.216 15.634 61.825 -568.622 


AH; AG; 
— 46.191 —73.212 
— 46.204 —73.379 
— 46.832 — 82.339 
— 47.388 —91.151 
— 47.937 —99:602 
-48.509 -108.460 
-49.129 -116.983 
-49.802  -125.425 
-50.553  -133.788 
-51.389  -142.072 
—§2.310 —150.276 
020mm OOS009 
—90.999. -—160.678 
—91.881 — 165.625 
=—92 712 —1/0:512 
—93.672  —175.343 
-94.583  -180.121 
-95.503 -184.848 
-96.433 -189.526 


104.609 


Phase 


SOL-A 


SOL-B 


LIQ 


r 
TS 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1308.00 


1308.00 
1389.00 


1389.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


=== 


GERMANIUM DIOXIDE 


S —(G-H298)/T 


J/(K mol) 


39.706 
40.017 
56.111 
70.246 
82.548 
93.372 
103.023 
111.732 
119.675 
126.984 
133.761 
140.086 
140.574 
15.994 
156.568 
161.168 
9.037 
170.205 
170.826 
176.283 
181.429 
186.301 
190.934 
195.361 
199.608 


Remarks 


H H-H298 G 
ai kJ / mol 
39.706 —579.902 0.000 — 591.740 
39.707 —579.809 0.093 —591.814 
41.832 — 574.190 5.712 — 596.635 
46.135 — 567.846 12.056 — 602.969 
51.202 — 561.094 18.808 —610.623 
56.468 —554.069 25.833 —619.430 
61.695 —546.840 33.062 — 629.258 
66.779 —539.444 40.458 — 640.003 
aE OVaN -—531.904 47.998 —651.579 
76.377 —524.235 55.667 — 663.917 
80.880 —516.446 63.456 — 676.958 
85.194 —508.543 71.359 — 690.654 
85.531 -—507.906 71.996 —691.777 
20.920 
85.531 —486.986 92.916 —691.777 
89.809 —480.784 99.118 —704.647 
2592 
89.809 —468.232 111.670 —704.647 
90.443 —467.366 112.536 —706.522 
95.986 —459.456 120.446 —723.881 
101.167 —451.483 128.419 —741.769 
106.033 —443.446 136.456 —760.157 
110.622 —435.339 144.563 -—779.021 
114.966 —427.152 152.750 —798.337 
119.093 —418.871 161.031 — 818.087 
tetragonal 
hexagonal 


AH; AG; 
-579.902  -521.307 
~579.907  -520.944 
-579.658  -501.304 
-578.845  -481.802 
-577.761  -462.492 
~576.528  -443.376 
-575.214 -424.443 
-573.843  -405.679 
-572.449  -387.068 
-571.047 -368.598 
~569.638  -350.256 
~605.036  -329.301 
~604.908  -327.605 
~583.988  —327.605 
~582.949 -311.759 
~570.397  -311.759 
-570.234 -309.711 
-568.726  -291.155 
~567.182  -272.701 
-565.598  —254.344 
-563.968  —236.081 
-562.283  -217.911 
~560.526 -199.831 


632 


GeP GERMANIUM PHOSPHIDE 103.584 
Phase Ti C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] J/(K mol) kJ / mol [ - 
SOL 298.15 40.789 63.011 63.011 — 20.999 0.000 —39.786 -20.999 =18:272 3.201 
300.00 40.882 63.264 63.012 =20'923 0.076 -—39.903  -21.011 = 182s, 3.179 
400.00 44.554 75.580 64.666 — 16.633 4.366 —46.865 -22.371 — 17.058 2.228 
500.00 46.861 85.784 67.899 = 12,056 8.943 -54.948  -—22.898 — 15.665 1.636 
600.00 48.630 94.490 71.623 UTE) W220 -63.973 -23.262 —14.181 1.235 
700.00 50.145 102.102 75.444 -—2.339 18.660 =/3. 8109 23.492 — 12.648 0.944 
800.00 OEDZO 108.889 79.208 2.746 23.745 -84.366 -23.618 =11.089 0.724 
900.00 52.826 115.034 82.853 7.964 28.963 =95:96/ 9) )=—23/653 20) 0.553 
1000.00 54.078 120.665 86.356 13.309 34308 -107.355  -23.624 —7.951 0.415 
1100.00 55.299 125.876 89.715 18.778 39.777 -119.686 -23.545 — 6.387 0.303 
1200.00 56.497 130.739 92.933 24.368 45.367 -132.519 -86.990 —3.743 0.163 
1300.00 57.681 135.308 96.019 30.077 51.076  -145.824 -122.857 5.887 —0.237 
1400.00 58.853 139.626 98.981 35.904 56.903  -159.572 -121.654 15.746 —0.587 
1500.00 60.017 143.726 101.828 41.848 62.847  -173.742 -120.339 25.515 — 0.889 
1600.00 61.175 147.637 104.570 47.907 68.906 -188.311 -118.911 35.192 —1.149 
1700.00 62.328 151.380 107.214 54.083 75.082  -203.263 -117.371 44.777 = WecsvAs) 
References 
Phase H/S C, 
SOL Nb1 e 
GeS GERMANIUM MONOSULFIDE 104.676 
Phase v C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) kJ / mol ] [ - 
SOL 298.15 47.798 65.982 65.982 —76.149 0.000 OOF II —76.149 —76.995 13.489 
300.00 47.836 66.277 65.983 —76.061 0.088 -—95.944 -76.146 OO 13.407 
400.00 49.848 80.315 67.883 STA AS 4.973 -103.302 -78.242 STAT 10.083 
500.00 51.861 91.654 71.538 — 66.091 10.058 -111.918 -79.531 —76.831 8.026 
600.00 53.873 101.287 19.713 -60.804 15.345 -121.577 -80.329 —76.205 6.634 
700.00 55.886 109.743 79.982 -55.316 20.833 -132.136 -80.687 —75.486 5.633 
800.00 57.898 117.337 84.184 -49.627 26.522  -143.497 -80.936 —74.726 4.879 
900.00 59.911 124.272 88.259 -43.737 32.412 -155.582 -133.872 —72.786 4.224 
938.00 60.675 126.766 89.768 -41.445 34.704 -160.352 -133.289 —70.219 3.910 
24.979 23.430 
LIQ 938.00 60.668 151.744 89.768 -18.015 58.134 -160.352 -109.859 —70.219 3.910 
1000.00 60.668 155.628 93.733 -14.254 61.895 -169.882 -108.909 — 67.630 3.533 
1100.00 60.668 161.410 99.626 -8.187 67.962  -185.738 -107.442 — 63.574 3.019 
1110.36 60.668 161.979 100.206 -7.559 68.590 -187.413 -107.295 — 63.161 2.971 
References 
Phase ARES Cy Remarks 
SOL Mit Mit 
LIQ Mit Mit Mit BPT= 1110.36, L= 126.5 kJ 


] 


104.676 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hives 


GAS Mit 


Mi 


GERMANIUM MONOSULFIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


235.501 
235.710 
245.628 
253.547 
260.113 
265.713 
270.592 
274.914 
278.793 
282.311 
285.531 
288.498 
291.251 
293.818 
296.223 
298.485 
300.622 
302.645 
304.568 


H H-H298 G 

It I kJ / mol 
235.501 97.069 0.000 26.854 
235.502 97.131 0.062 26.418 
236.845 100.582 3.513 2.331 
239.420 104.133 7.064 —22.641 
242.337 107.734 10.665 — 48.333 
245.287 111.367 14.298 -74.632 
248.151 11 S021 17952555 — 101452 
250.889 118.691 21.622 -128.731 
253.489 122.373 25.304 -156.420 
255.952 126.064 28.995 -184.478 
258.284 129.764 32695 -212.872 
260.496 133.472 36.403 -241.576 
262.596 137.186 40.117  -270.565 
264.592 140.907 43.838 -299.820 
266.495 144.634 47.565 -329.323 
268.311 148.366 51.297 -359.060 
270.047 152.103 55.034  -389.016 
271.710 155.846 58.777 -419.180 
273.305 159.594 62.525  -449.542 


AH AG; 
97.069 45.680 
97.046 45.362 
93.517 28.417 
90.693 12.446 
88.210 —2902 
85.996 =17.981 
83.712 — 32.681 
28.555 — 45.936 
27.718 —54.168 
26.810 — 62.314 
25.830 —70.373 
— 12.034 TOI 7/ 
— 12.940 — 80.474 
— 13.845 — 85.267 
— 14.748 —89:999 
— 15.650 — 94.674 
— 16.550 = 991297 
—17.450 ~ —103.869 
-18.348 -108.394 


633 


GeS{g] 


log Ky 
[ ms 


— 8.003 
—7.898 
Seal! 
-— 1.300 
0.258 
1.342 
2.134 
2.666 
2.829 
2.959 
3.063 
3.038 
3.003 
2.969 
2.938 
2.909 
2.882 
2.856 
2.831 


] 


634 


GeS2 GERMANIUM DISULFIDE 136.742 
Phase ip C, S —(G-H298)/T H H-H298 G AHy AG; log Ky 
[K] J/(K mol) Tak kJ / mol ] ios 
SOL 298.15 65.698 87.446 87.446 —156.900 0.000 -—182.972 -156.900 — 154.588 27.083 
300.00 65.756 87.852 87.447 —-156.778 0.122 -—183.134 -156.906 — 154.574 26.914 
400.00 68.860 107.194 90.063 — 150.048 6.852 —192.925 -161.737 -153.562 20.053 
500.00 71.965 122.893 95.106 -143.006 13.894 -204.453 -164.972  -151.185 15.794 
600.00 75.069 136.288 100.880  -—135.655 21.245 —217.428 -167.281 — 148.190 12.901 
700.00 78.174 148.094 106.797 -127.992 28.908 —231.658 -168.775 -144.884 10.811 
800.00 81.278 158.735 112.635 -120.020 36.880 — 247.008 -170.100 — 141.381 9.231 
900.00 84.383 168.487 118.306 -111.737 45.163 —263.375 —-276.850 -—135.412 7.859 
1000.00 87.487 177.539 123.782 -103.143 53.757 -280.682 -—274.611 —119.814 6.258 
1100.00 90.592 186.023 129.058 -94.239 62.661 —298.864 -272.149 — 104.452 4.960 
1113.00 90.996 187.089 129.730 -93.059 63.841 —301.290 -271.812 — 102.472 4.809 
37.592 41.840 
LIQ 1113.00 93.722 224.682 129.730 —51.219 105.681 -301.290 -271.812 — 102.472 4.809 
1200.00 93.722 231.735 136.873 -43.065 113.835 -321.148 -227.503 — 92.600 4.031 
References 
Phase iM fs Cy 
SOL Mit Mit 
LIQ Mit e 
GeSe GERMANIUM MONOSELENIDE 151.570 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) Il kJ / mol ] [ - 
SOL 298.15 49.994 78.241 78.241 — 69.036 0.000 —92.363 -69.036 —70.496 12.351 
300.00 50.024 78.550 78.242 — 68.943 0.093 -—92.509 -69.034 —70.505 12.276 
400.00 51.664 93.166 80.223 — 63.859 5.177  -101.125  -69.016 —71.003 9.272 
500.00 53.304 104.870 84.020 —58.611 10.425 -111.046  -75.050 -71.402 7.459 
600.00 54.944 114.734 88.338 -53.198 15.838 -122.0389 -75.661 —70.613 6.147 
700.00 56.584 123.327 92735 -47.622 21.414 -133.951 —76.136 — 69.733 5.204 
800.00 58.225 130.990 97.046 — 41.881 27.155  -146.673 -76.488 — 68.793 4.492 
900.00 59.865 137.942 101.210 -35.977 33.059 -160.125 -76.718 —67.816 3.936 
948.00 60.652 141.073 103.150 =33:085 35.951 -166.822 -76.792 — 67.339 3.710 
26.040 24.686 
LIQ 948.00 63.597 167.113 103.150 -8.399 60.637 -166.822 -52.106 — 67.339 3.710 
1000.00 63.597 170.509 106.565 —5.091 63.945  -175.601 —52.031 — 68.176 3.561 
1100.00 63.597 176.571 112.658 1.268 70.304  -192.960 -105.255 — 64.842 3.079 
1124.35 63.597 177.963 114.057 2.817 71.853  -197.276 -104.894 —63.951 2.971 
References 
Phase H/S e;; Remarks 
SOL Mit Mi1 
LIQ Mi1 Mit Mi1 BPT= 1124.35, L= 132.8 kJ 


635 


151.570 GERMANIUM MONOSELENIDE (GAS) GeSe[g] 
Phase if C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
—[K] J/(K mol) ea | kJ / mol ] [ - ] 
GAS 298.15 35.060 247.802 247.802 105.437 0.000 S1555 105.437 53.423 —9.359 
300.00 35.084 248.019 247.803 105.502 0.065 31.096 105.412 53.100 —9.246 
400.00 35.955 258.249 249.192 109.060 3.623 5.760 103.903 35.883 —4.686 
500.00 36.367 266.321 251.839 112.678 7.241 — 20.482 96.239 19.161 — 2.002 
600.00 36.599 272.974 254.823 116.328 10.891 — 47.457 93.865 3.968 -—0.345 
700.00 36.745 278.628 257.830 119.995 14.558 —75.044 91.481 — 10.826 0.808 
800.00 36.846 283.541 260.744 123.675 18.238 — 103.158 89.068 — 25.278 1.650 
900.00 36.920 287.886 263.523 127.364 21.927 — 131.734 86.622 — 39.424 2.288 
1000.00 36.978 291.779 266.157 131.059 25.622 — 160.720 84.119 —53.296 2.784 
1100.00 37.025 295.305 268.649 134.759 29.322 — 190.077 28.235 —61.959 2.942 
1200.00 37.065 298.529 271.007 138.463 33.026 —219.771 27.041 —70.106 3.052 
1300.00 37.100 301.497 273.239 142.172 36.735 -—249.774 -11.025 —75.421 3.030 
1400.00 Sialot 304.248 Pipsysciay// 145.883 40.446 -—280.063 -12.119 — 80.334 2.997 
1500.00 37.159 306.810 ile sO 149.598 44.161 -310.618  -13.197 —85.168 2.966 
1600.00 37.186 309.209 279.286 SHS 47.878 —341.420 -14.260 — 89.932 2.936 
1700.00 37.210 311.465 281.113 157.035 51.598 —372.455 -—15.308 —94.629 2.908 
1800.00 37.234 313.592 282.859 160.757 55.320 -—403.709 -16.341 —99.265 2.881 
1900.00 37.256 315.606 284.530 164.482 59.045 —435.169 -17.358 — 103.844 2.855 
2000.00 SM TTL SHOUT 286.132 168.208 62.771 —466.826 -18.361 — 108.370 2.830 
References 
Phase H/S Cy 
GAS Mi1 Mit 
230.530 GERMANIUM DISELENIDE GeSe2 
Phase Tf C, S —(G—-H298)/T H H—-H298 G AH; AGy log Ky 
[K] J/(K mol) I) Il kJ / mol ] [ - ] 
SOL 298.15 ileoO 112.550 112.550 — 112.968 0.000 -—146.525 -112.968 — 112.057 19.632 
300.00 71.207 112.990 112.551 - 112.836 0.132 -146.733 -112.974 -—112.052 19.510 
400.00 73.981 133.855 Whe. SV(7/ — 105.577 7.391 -—159.119 -113.449 — 111.682 14.584 
500.00 76.755 150.661 120.805 — 98.040 14.928 —173.371 -126.004 — 110.990 11.595 
600.00 79.529 164.901 126.997 —90.226 22.742 -—189.166 -127.728 — 107.821 9.387 
700.00 82.303 177.369 133.320 — 82.134 30.834 -—206.292 -129.202 — 104.383 7.789 
800.00 85.077 188.540 139.536 -73.765 39.203 —224.597 -130.441 -— 100.750 6.578 
900.00 87.851 198.721 145.555 —65.119 47.849 —243.967 -131.443 —96.976 5.628 
1000.00 90.625 208.120 151.347 -—56.195 56.773 -264.315 -132.233 -—93.102 4.863 
1013.00 90.986 209.293 152.083 —55.014 57.954 -267.028 -241.442 -—92.003 4.744 
References 
Phase H/S Cp Remarks 
SOL Mit Mit Mit MPT= 1013. 


636 


GeTe GERMANIUM MONOTELLURIDE 200.210 

Phase aT Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[K] a Kom} I} kJ / mol ] [ - 

SOL 298.15 51.858 89.956 89.956 — 48.534 0.000 -—75.354 — 48.534 — 51.328 8.993 
300.00 51.882 90.277 89.957 — 48.438 0.096 —75.521 — 48.529 —51.346 8.940 
400.00 B15} 11:657/ 105.374 92.007 —43.187 5.347 — 85.337 -— 48.362 — 52.315 6.832 
500.00 54.392 117.366 95.920 —37.811 10.723 -—96.494 — 48.364 — 53.306 5.569 
600.00 55.647 127.394 100.352 — 32.309 16.225 — 108.745 -48.498 — 54.284 4.726 
700.00 56.902 136.066 104.848 — 26.681 21.853 — 121.928 —48.755 —55.230 4.121 
800.00 58.158 143.746 109.239 — 20.928 27.606 — 135.925 -66.772 —54,250 3.542 
900.00 59.413 150.669 113.464 — 15.050 33.484 — 150.652 —67.278 —52.653 3.056 
997.00 60.630 156.811 Wal feStei/ —9.228 39.306 — 165.569 —67.711 —51.054 2.675 

References 

Phase H/S Cy Remarks 

SOL Mit Mit Mit MPT= 997. 

GeU GERMANIUM URANIUM 310.639 

Phase W Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ileal kJ / mol ] [ - 

SOL 298.15 51.412 90.374 90.374 —61.505 0.000 — 88.450 —61.505 —64.187 112245 
300.00 51.495 90.693 90.375 —61.410 0.095 — 88.618 —61.504 — 64.204 11.179 
400.00 54.930 106.017 92.441 —56.075 5.430 -—98.482 —61.437 —65.113 8.503 
500.00 57.338 118.543 96.447 —50.457 11.048 — 109.728 —61.372 — 66.040 6.899 
600.00 59.341 129.178 101.038 —44 621 16.884 — 122.128 —61.379 —66.974 5.831 
700.00 61.154 138.464 105.735 — 38.595 22.910 — 135.519 —61.525 —67.898 5.067 
800.00 62.865 146.742 110.352 — 32.393 29.112 — 149.787 —61.887 —68.787 4.491 
900.00 64.517 154.243 114.819 — 26.024 35.481 — 164.842 — 62.527 —69.614 4.040 
1000.00 66.132 161.124 119.110 — 19.491 42.014 — 180.615 — 65.930 —70.187 3.666 
1100.00 67.724 167.502 123:223 — 12.798 48.707 — 197.050 —70.803 —70.365 3.341 
1200.00 69.298 173.462 127.164 —5.947 55.558 —214.101 —70.612 — 70.333 3.062 
1300.00 70.862 179.071 130.943 1.061 62.566 —231.731 -107.150 — 67.590 2.716 
1400.00 72.417 184.379 134.572 8.225 69.730 —249.905 -106.576 — 64.567 2.409 

_ References 

Phase in PS Cy 

SOL Rat Rat,e 


] 


] 


637 


383.249 2-—GERMANIUM URANIUM Ge2U 
Phase ¥ Cy S —(G—-H298)/T H H-H298 G AH, AG; log K; 
[K] == J/(Kmol) ij kJ / mol [ - 
SOL 298.15 75.846 130.541 130.541 — 87.446 0.000 —126.367 -87.446 —92.835 16.264 
300.00 75.934 131.010 130.542 — 87.306 0.140 -—126.609 -87.443 — 92.868 16.170 
400.00 79.718 153.412 133.571 -—79.510 7.936 —140.874 -87.314 —94.697 12.366 
500.00 82.496 171.510 139.406 -—71.394 16.052 -—157.149 -87.224 —96.555 10.087 
600.00 84.878 186.765 146.060 — 63.023 24.423 -175.082  -87.205 -—98.424 8.569 
700.00 87.074 200.016 152.842 —54.425 33.021 —-194.435 -87.315 — 100.288 7.484 
800.00 89.170 211.780 159.487 —45.612 41.834 —-215.0386 -87.644 — 102.122 6.668 
900.00 91.209 222.401 165.897 — 36.592 50.854 —236.753 -88.254 — 103.898 6.030 
1000.00 93.211 232.115 172.040 — 27.371 60.075 —259.486 -91.653 — 105.423 5.507 
1100.00 95.190 241.092 177.915 -—17.951 69.495 —283.152  -96.556 — 106.551 5.060 
1200.00 97.153 249.459 183.532 -— 8.334 79.112 —307.684  -96.430 - 107.464 4.678 
1300.00 99.105 257.312 188.908 1.479 88.925 —333.027 -169.881 — 102.930 4.136 
1400.00 101.048 264.728 194.061 11.487 98.933 —359.132 -169.224 — 97.803 3.649 
References 
Phase H/S Cp 
SOL Rat Rat,e 
455.859 3—GERMANIUM URANIUM Ge3U 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) I) Ih kJ / mol ] [ - 
SOL 298.15 100.321 170.707 170.707 — 106.692 0.000 —157.588 -106.692 — 114.788 20.110 
300.00 100.416 171.328 170.709 — 106.506 0.186 -—157.905 -106.687 — 114.838 19.995 
400.00 104.548 200.820 174.702 —96.245 10.447 -176.573 -106.491 — 117.588 15:55 
500.00 107.696 224.497 182.370 — 85.628 21.064 -197.877 -106.372 — 120.377 12.576 
600.00 110.458 244.381 191.091 —74.718 31.974 —221.347 -106.323 — 123.184 10.724 
700.00 113.036 261.603 199.961 —63.543 43.149 -—246.665 -106.393 — 125.991 9.402 
800.00 iil S roe 276.860 208.638 -—52.114 54.578 —273.602 -106.685 — 128.774 8.408 
900.00 117.942 290.606 216.994 -—40.441 66.251 -—301.987 -107.260 — 131.503 7.632 
1000.00 120.332 303.157 224.992 -28.527 78.165 —331.684  -110.651 — 133.985 6.999 
1100.00 122.698 314.737 232.630 — 16.375 90.317 —362.586 -115.580 — 136.068 6.461 
1200.00 125.049 325.514 239.927 -3.988 102.704 —394.604 -115.515 — 137.933 6.004 
1300.00 127.389 335.615 246.903 8.634 115.326 — 427.666 -—225.875 — 131.613 5.288 
1400.00 129.721 345.141 253.583 21.490 128.182 —461.708 -225.132 — 124.388 4.641 
References 
Phase Wes Cy 
SOL Rat Ral,e 


] 


] 


638 


Ge3U5 3-—GERMANIUM 5—URANIUM 1407.974 
Phase all c S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] = = JK imol) il kJ/mol [ - 
SOL 298.15 208.202 374.886 374.886 — 235.141 0.000 —346.913 -235.141 — 244.135 42.771 
300.00 208.603 376.176 374.890 — 234.755 0.386 —347.608 -235.141 — 244.191 42.517 
400.00 225.097 438.644 383.296 —213.002 22.139 —388.459 -234.926 — 247.231 32.285 
500.00 236.413 490.144 399.665 — 189.901 45.240 —434.974 -234.652 — 250.342 26.153 
600.00 245.690 534.088 418.495 — 165.785 69.356 —486.238 —-234.734 — 253.482 22.068 
700.00 254.005 572.594 437.814 — 140.795 94.346 —541.611 -235.526 — 256.556 19.144 
800.00 261.807 607.025 456.850 —115.001 120.140 -—600.621 -237.395 — 259.448 16.940 
900.00 269.311 638.297 475.300 —88.443 146.698 —662.911 -240.642 — 262.025 15.208 
1000.00 276.629 667.052 493.056 -—61.145 173.996 -—728.197 -—257.658 — 263.331 Wei Fhe 
1100.00 283.827 693.756 510.102 —33.121 202.020 -796.253 -281.949 — 262.661 12.473 
1200.00 290.942 718.758 526.459 —4.382 230.759 —866.891 -—280.845 — 260.952 11.359 
1300.00 297.999 742.324 542.166 25.065 260.206 —939.957 -—389.693 — 251.164 10.092 
1400.00 305.014 764.665 557.268 55.216 290.357 -1015.316 -386.968 — 240.606 8.977 
References 
Phase H/S C, 
SOL Ral Rat,e 
Ge5U3 5-GERMANIUM 3—URANIUM 1077.137 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] <I tants) ||| kJ / mol ] [ - 
SOL 298.15 203.146 351.874 351.874 — 239.743 0.000 —344.654 -239.743 — 253.328 44.382 
300.00 203.406 Slop) ko 351.878 — 239.367 0.376 —345.306 -239.737 — 253.412 44.123 
400.00 214.407 413.271 360.003 —218.436 21.307 —383.744 -239.406 — 258.021 33.694 
500.00 222.371 462.003 375.682 — 196.582 43.161 —427.584 -—239.158 — 262.707 27.445 
600.00 229.140 503.156 393.585 — 174.000 65.743 —475.894 -—239.123 — 267.424 23.281 
700.00 235.344 538.949 411.849 — 150.773 88.970 —528.037 -239.484 —272.121 20.306 
800.00 241.248 570.763 429.761 -—126.941 112.802 -—583.552 -240.500 — 276.723 18.068 
900.00 246.976 599.510 447.050 —102.529 137.214 —642.088  -242.355 — 281.149 16.317 
1000.00 252.596 625.823 463.630 -—77.550 162.193 -—703.373 -—252.553 — 284.819 14.877 
1100.00 258.145 650.159 479.494 —52.012 187.731 —767.187 -—267.228 — 287.299 13.643 
1200.00 263.646 672.856 494.672 —25.922 213.821 —833.350 -266.779 — 289.142 12.586 
1300.00 269.113 694.175 509.207 0.716 240.459 -—901.712 -450.216 —277.377 11.145 
1400.00 274.555 714.318 523.145 27.899 267.642 -972.146 -—448.325 — 264.149 9.856 
References 
Phase Ads Cy 
SOL Ral Rat,e 


1.008 


Phase WV 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nl eS 


GAS Ja2 


———= 


Ja2 


J/(K mol) 


114.716 
114.845 
120.824 
125.463 
120252 
132.457 
135.232 
137.680 
139.870 
141.851 
143.660 
145.324 
146.864 
148.298 
149.640 
150.900 
152.088 
153.212 
154.278 
155.292 
156.259 
157.183 
158.068 
158.916 
159.732 
160.516 
161.272 
162.001 
162.706 
163.388 
164.048 
164.687 
165.308 
165.910 
166.496 
167.065 
167.620 
168.160 
168.686 
169.199 
169.700 
170.189 
170.667 
171.134 
171.591 
172.038 
172.476 
172.904 


HYDROGEN (GAS) 
S —(G—-H298)/T H H-H298 G 

I} I kJ / mol 
114.716 217.999 0.000 183.796 
114.716 218.037 0.038 183.584 
il aleyfeyey 220.116 PEA 171.786 
117.071 222.195 4.196 159.463 
118.795 224.273 6.274 146.722 
120.524 226.352 8.353 133.632 
122.193 228.430 10.431 120.245 
123.780 230.509 12.510 106.597 
125.282 232.588 14.589 92.717 
126.699 234.666 16.667 78.630 
128.039 236.745 18.746 64.353 
129.305 238.823 20.824 49,902 
130.505 240.902 22.903 35.292 
131.644 242.981 24.982 20.533 
UNS? 27 245.059 27.060 5.635 
133.759 247.138 29.139 —9.392 
134.745 249.216 SilRZi — 24.542 
135.688 251.295 33.296 —39.808 
136.591 PRS — Beysiyd —55.183 
137.457 255.452 37.453 —70.662 
138.290 COMES 39.532 — 86.239 
139.092 259.609 41.610 —101.912 
139.864 261.688 43.689 — 117.675 
140.609 263.767 45.768 — 133.524 
141.329 265.845 47.846 — 149.457 
142.025 267.924 49.925  -165.470 
142.699 270.002 52.003 — 181.559 
143.352 272.081 54.082 — 197.723 
143.986 274.160 56.161 — 213.959 
144.601 276.238 58.239 — 230.264 
145.198 278.317 60.318 -246.635 
145.779 280.395 62.396 -263.072 
146.345 282.474 64.475  -279.572 
146.895 284.553 66.554  -296.133 
147.431 286.631 68.632  -312.754 
147.954 288.710 70.711 — 329.432 
148.465 290.788 72.789 -346.166 
148.963 292.867 74.868  -—362.955 
149.449 294.946 76.947 — 379.798 
149.925 297.024 79.025  -396.692 
150.390 299.103 81.104  -413.637 
150.844 301.181 83.182 -430.632 
151.289 303.260 85.261 — 447.675 
15ie725 305.339 87.340  -464.765 
152.152 307.417 89.418 -481.901 
152.571 309.496 . 91.497 -499.083 
152.981 311.574 93.575 -516.308 
153.383 ilo 650m 95,004) 5383-578 
153.778 315.732 97.733 -550.889 


173.324 


AH; AG; 
217.999 203.278 
218.011 203.186 
218.636 198.150 
219.254 192.957 
219.868 187.640 
220.477 182.220 
221.080 176.713 
221.671 171.132 
222.248 165.485 
222.807 159.782 
223.346 154.029 
223.865 148.231 
224.361 142.394 
224.836 136.523 
225.289 130.620 
225.721 124.690 
226.132 118.735 
226.524 112.758 
226.898 106.760 
227.254 100.745 
227.593 94.712 
227.916 88.665 
228.224 82.604 
228.518 76.531 
228.797 70.445 
229.064 64.350 
229.318 58.245 
229.560 52.131 
229.790 46.008 
230.008 39.879 
230.216 33.742 
230.413 Z1E599 
230.599 21.451 
230.775 15.297 
230.941 9.138 
231.098 2.974 
231.244 —3.193 
231.381 - 9.364 
231.509 — 15.539 
231.627 SMa T/ 
231.736 SPU SSS 
231.836 — 34.080 
231.927 — 40.265 
232.009 — 46.452 
232.082 —52.641 
232.147 — 58.831 
232.204 — 65.023 
232.253 =71.216 
232.294 —77.409 


639 


640 


H2[9] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase ml WS 


GAS Ja2 


[= 


Ja2 


J/(K mol) 


130.680 
130.858 
139.216 
145.737 
151.077 
155.606 
159.549 
163.052 
166.216 
169.112 
171.790 
174.288 
176.633 
178.846 
180.944 
182.941 
184.846 
186.670 
188.419 
190.100 
191.718 
193.279 
194.786 
196.243 
197.654 
199.022 
200.349 
201.638 
202.891 
204.1114 
205.299 
206.457 
207.587 
208.690 
209.767 
210.821 
211.851 
212.860 
213.848 
214.816 
215.765 
216.697 
217.610 
218.508 
219.389 
220.255 
221.107 
221.944 


HYDROGEN (GAS) 
S —(G-H298)/T H H-H298 G 

[at kJ / mol 
130.680 0.000 0.000 - 38.962 
130.681 0.053 0.053 — 39.204 
131.818 2.959 2.959 =S2./eh 
133.974 5.882 5.882 — 66.987 
136.393 8.811 8.811 — 81.836 
138.822 11.749 = 11.749 SAS. 
141.172 14.702 14.702  -112.937 
143.412 17.676 17.676 -129.070 
145.536 20.680 20.680 -145.536 
147.550 23.719 23.719 -162.305 
149.460 26.797 26.797 —179.352 
Oeeio 29.918 29.918 -196.657 
153.003 33.082 33.082 -214.204 
154.653 36.290 36.290 -231.979 
156.231 39.541 39.541 — 249.970 
157.744 42.835 42.835 -268.165 
159.197 46.168 46.168  -286.555 
160.595 49.541 49.541 -305.131 
161.943 52:951 52.951 — 323.886 
163.244 56.396 56.396  -342.813 
164.502 99.875 59.875  -361.904 
165.719 63.386 63.386 -381.154 
166.899 66.928 66.928  -400.558 
168.044 70.498 70.498 -420.110 
169.156 74.096 74.096 -439.805 
170.237 77.720 = 77.720 -459.639 
171.289 81.369 81.369 -479.608 
172.313 85.043 85.043 -499.708 
173.311 88.740 88.740 -519.934 
174.285 92.460 92.460 -540.285 
175.236 96.202 96.202  -560.756 
176.165 99.966 99.966 -581.344 
177.072 103.750 103.750  -602.046 
177.960 107.555 107.555 -622.860 
178.829 111.380 111.380 -643.783 
179.679 115.224 115.224 -664.813 
180.512 119.088 119.088 -685.947 
181.329 1229715 122:97)1 - 707.182 
182.129 126.874 126.874  -728.518 
182.915 130.795 130.795  -749.951 
183.686 134.734 134.734 -771.480 
184.443 138.691 138.691 -793.104 
185.186 142.667 142.667 -814.819 
185.917 146.660 146.660 -836.625 
186.635 150.670 150.670 -858.520 
187.341 154.697 154.697 -880.503 
188.036 158.741 158.741  -902.571 
188.719 162.801 162.801 -924.723 
189.392 166.876 166.876 -946.959 


222.767 


AH; AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


641 


43.818 METABORIC ACID HBO2 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] ae (Kim) al kJ / mol [ - 
SOL 298.15 54.557 48.953 48.953 — 802.784 0.000 —817.379 -802.784 — 734.995 128.768 
300.00 54.716 49.291 48.954 — 802.683 0.101 —817.470  -802.785 — 734.575 127.901 
400.00 61.540 66.036 51.191 —796.846 5.938 —823.260 -802.737 —711.841 92.957 
500.00 66.551 80.326 55.623 —790.433 12.351 —830.596 -802.574 — 689.134 71.993 
509.00 66.958 81.517 56.071 — 789.832 12.952 —831.324 -802.555 — 687.092 70.511 
References 
Phase H/S C, Remarks 
SOL Jat Jat Jat MPT= 509. 
43.818 METABORIC ACID (GAS) HBO2(/g] 
Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) | || kJ / mol ] [ - 
GAS 298.15 42.205 239.740 239.740 —560.656 0.000 —632.134 -560.656 —549.750 96.314 
300.00 42.338 240.001 239.741 — 560.578 0.078 —632.578 -560.680 —549.683 95.708 
400.00 48.004 253.015 241.477 — 556.041 4.615 -—657.247 -—561.931 —545.827 71.278 
500.00 52.161 264.189 244.928 — 551.025 9.631 —683.120 -563.167 —541.658 56.587 
600.00 552/723 274.020 248.973 — 545.628 15.028 -710.040 -564.374 — 537.242 46.771 
700.00 59.005 282.859 253.193 — 539.890 20.766 —737.891 -—565.515 — 532.629 39.745 
800.00 62.137 290.944 257.413 — 533.832 26.824 —766.587 -—566.553 — 527.858 34.466 
900.00 64.722 298.418 261.559 — 527.484 33.172 -—796.059 -—567.480 —522.965 30.352 
1000.00 66.734 305.345 265.596 —520.907 39.749 —826.252 -—568.329 —517.973 27.056 
1100.00 68.359 311.784 269.506 —514.150 46.506 —857.112 -569.131 —512.898 24.355 
1200.00 69.721 317.792 273.282 -—507.244 53.412 —888.594 -—569.902 —507.751 22.102 
1300.00 70.898 323.420 276.925 -—500.212 60.444 —920.658  -570.654 —502.542 20.192 
1400.00 71.941 328.713 280.437 — 493.069 67.587 —953.267 -571.396 —497.274 18.554 
1500.00 72.885 333.709 283.823 —485.827 74.829 —986.391 -572.134 — 491.954 WANS 
1600.00 US) Ths 338.441 287.090 — 478.494 82.162 -1020.000 -572.870 — 486.585 15.885 
1700.00 74.562 342.937 290.244 — 471.078 89.578  -1054.071 -573.609 — 481.169 14.785 
1800.00 75.326 347.221 293.292 -— 463.583 97.073 -1088.581 -—574.351 — 475.710 13.805 
1900.00 76.053 SESS 296.238 -—456.014 104.642 -1123.509 -575.100 -— 470.210 12.927 
2000.00 76.751 Cho}a, 2x6V2 299.091 —448.374 112.282  -1158.838 -575.854 — 464.670 12.136 
References 
Phase H/S Cy 
GAS Jal Jal 


] 


H3BO3 BORIC ACID 61.833 
Phase T C, S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] [ J/(K mol) {| kJ / mol [= 
SOL 298.15 81.375 88.743 88.743 -—1093.990 0.000 -1120.449 -1093.990 -—968.520 169.681 
300.00 81.717 89.247 88.744 -1093.839 0.151 -1120.613 -—1094.022 — 967.742 168.499 
400.00 100.208 115.288 92.170  -1084.743 9.247 -1130.858 —1095.106 — 925.450 120.851 
444.10 108.362 126.187 95.009 -1080.144 13.846 -1136.184 -1095.170 -906.740 106.650 
References 
Phase ab ES) GC; Remarks 
SOL Ja1,Nb1 Jat Jal NDPT= 330., MPT= 444.1 
H3BO3{[g] BORIC ACID (GAS) 61.833 
Phase T Cy S —(G-H298)/T H H-H298 G AHs AG; log K; 
[ K ] [I ee) I) II kJ / mol ] [ - 
GAS 298.15 65.347 295.245 295.245 -992.277 0.000 -1080.304 -992.277 — 928.376 162.648 
300.00 65.551 295.649 295.246 -992.156 0.121 -1080.851 -—992.339 —927.979 161.576 
400.00 76.850 316.070 297.953  -—985.030 7.247 -1111.458 -995.393 — 906.050 118.318 
500.00 86.383 334.283 303.480 -976.851 15.426 -1143.992 -997.916 — 883.412 92.289 
600.00 94.017 350.732 309.965 -967.817 24.460 -1178.256 -999.996 — 860.310 74.897 
700.00 100.263 365.709 316.875 -958.093 34.184 -1214.090 —1001.716 — 836.888 62.449 
800.00 105.495 379.448 323.850 -947.798 44.479 -1251.357 -—1003.139 — 813.241 53.099 
900.00 109.955 392.138 330.741 -—937.020 55.257 -1289.944 -1004.313 — 789.431 45.817 
1000.00 113.801 403.927 337.477  -925.828 66.449 -1329.754 -—1005.281 —765.501 39.986 
1100.00 117.140 414.934 344024  -914.277 78.000 -1370.704 -—1006.082 —741.483 35.210 
1200.00 120.051 425.254 350.368 -902.414 89.863 -1412.718 —1006.749 —/17.398 31.228 
1300.00 122.595 434.966 356.505 -890.279 101.998  -1455.734 -—1007.311 — 693.262 27.856 
1400.00 124.822 444.134 362.440 -877.905 114.372 -1499.693 -1007.794 -669.086 24.964 
1500.00 126.772 452.814 368.178 -865.324 126.953 -1544.545 -—1008.220 — 644.878 22.457 
1600.00 128.483 461.052 373.728  -852.559 139.718 -1590.241 -—1008.609 — 620.642 20.262 
1700.00 129.987 468.887 379.097 -839.634 152.643 -1636.742 -—1008.978 — 596.383 18.325 
1800.00 131.316 476.355 384.294 -826.567 165.710 -1684.007 -1009.341 —§72.102 16.602 
1900.00 132.498 483.487 389.329 -813.376 178.901 -1732.001 -1009.709 — 547.801 15.060 
2000.00 133.562 490.311 394.208 -800.072 192.205 -1780.694 -—1010.091 — 523.480 13.672 
References 
Phase H/S C, 


GAS Jal Jat 


] 


] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase eS 


GAS Col 


Jal 


HYDROGEN BROMIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) ey] kJ / mol 
198.695 198.695 — 36.380 0.000 -95.621 
198.875 198.695 — 36.326 0.054 — 95.989 
207.267 199.839 — 33.409 2.971  -116.316 
213.803 202.002 — 30.479 5.901 -137.381 
219.209 204.432 -27.513 8.867 -—159.039 
223.860 206.882 -24.496 11.884  -181.198 
227.969 209.266 -21.418 14962 -203.793 
231.665 211.553 —18:279' 18.101. =226:778 
235,036" "2 213:735 =15:079'= 7 21-301") -=250.115 
238.141 215.815 = sy 24.559 =273.110 
241.023 217.797 OOUCM—EC TAGE =297.736 
243.715 219.688 =§.145 31.235 — =324-974 
246.242 221.495 -1.735 34645 -346.474 
248.623 223.225 1.716 38.096 -371.218 
250.874 224.884 5.205 41.585 — 396.194 
253.010 226.476 8.728 45.108  -421.389 
255.041 228.007 12.281 48661  -446.792 
256.976 229.481 15.861 52.241 — 472.394 
258.824 230.902 19.464 55.844  -498.185 
260.592 232.274 23.088 59.468 -524.156 
262.287 233.600 26.731 63.111 — 550.301 
263.914 234.883 30.390 66.770 -576.611 
265.477 =. 236.126 34.064 70.444 -603.081 
266.983 237.330 37.753 74.133 -629.705 
268.435 238.498 41.454 77.834 -656.476 
269.836 239.633 45.168 81.548 -683.390 
271.192 240,736 48.895 85.275 -710.442 
272.504 241.809 52.636 89.016  -737.627 
273.777 242.854 56.391 92.771 — 764.941 


AH; AG; 
— 36.380 — 53.449 
— 36.423 =OSI000 
—52.200 — 56.044 
eyo 7 — 56.961 
— 52.935 — 57.804 
— 53.254 — 58.589 
{oS }5y27/ — 59.332 
— 53.754 — 60.044 
— 53.938 — 60.732 
— 54.086 —61.404 
— 54.202 — 62.064 
— 54.292 —62.716 
— 54.360 — 63.361 
—54.411 — 64.002 
— 54.449 — 64.640 
—54.477 —65.276 
— 54.497 = Oorgilal 
— 54.513 — 66.545 
— 54.526 — 67.178 
— 54.539 — 67.810 
—54.552 — 68.441 
— 54.567 —69.072 
—54.585 — 69.703 
— 54.606 -—70.332 
— 54.629 ~—70.961 
— 54.656 —71.588 
— 54.684 SLANG 
—54.714 —72.841 
— 54.743 —73.465 


644 


HCNig] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase AS 


GAS Jal 


[=== === 


Jat 


J/(K mol) 


201.820 
202.042 
212.857 
221.885 
229.681 
236.579 
242.789 
248.454 
253.673 
258.518 
263.044 
267.292 
271.297 
275.086 
278.680 
282.099 
285.357 
288.470 
291.449 
294.303 
297.043 
299.677 
302.213 
304.657 
307.015 
309.294 
311.498 
313.634 


HYDROGEN CYANIDE (GAS) 


S —(G—-H298)/T H H-H298 G 

el kJ / mol 
201.820 135.143 0.000 74.970 
201.821 135.209 0.066 74.597 
203.273 138.976 3.833 53.834 
206.117 143.027 7.884 32.085 
209.409 147.306 12.163 9.498 
212.807 151.783 16.640 — 13.822 
216.173 156.4386 21.293 =37/./95 
219.450 161.247 26.104 — 62.362 
222.614 166.202 31.059 — 87.471 
225.661 171.286 36.143 -113.084 
228.589 176.488 41.345 -139.164 
231.405 181.797 46654  -165.683 
234.113 187.202 52.059 -192.615 
236.719 192.693 57.550 -219.936 
239.230 198.263 63.120  -247.625 
241.652 203.902 68.759 -275.666 
243.990 209.604 74.461 — 304.040 
246.250 215.361 80.218 -332.732 
248.436 221.168 86.025 -361.729 
250.553 227.019 91.876 -391.018 
252.604 232.909 97.766  -420.586 
254.594 238.835 103.692 -—450.423 
256.526 244.793 109.650 -480.518 
258.402 250.779 115.636 -510.863 
260.227 256.792 121.649 -—541.447 
262.002 262.830 127.687  -572.263 
263.731 268.892 133.749 -603.303 
265.415 274.978 139.835 -634.560 
267.057 281.088 145.945  -666.028 


315.705 


AH; AG; 
135.143 124.727 
135.140 124.662 
134.958 WA 
134.747 117.780 
134.489 114.410 
134.198 111.086 
133.896 107.805 
133.599 104.562 
133.312 101.351 
133.040 98.168 
132.783 95.009 
132.542 91.871 
132.319 88.751 
132.113 85.646 
131.923 82.555 
131.749 79.475 
131.589 76.405 
131.440 73.343 
131.301 70.289 
131.167 67.242 
131.039 64.201 
130.913 61.165 
130.790 58.135 
130.667 Sonldi 
130.544 52.091 
130.422 49.076 
130.299 46.065 
130.178 43.059 
130.058 40.057 


27.026 


log K; 
[ = 


=21:852 
—21.706 
Ss 
— 12.304 
- 9.960 
— 8.289 
- 7.039 
—6.069 
—5.294 
- 4.662 
— 4.136 
—3.691 
-3.311 
—2.982 
=21090 
—2.442 
SZ 
—2:016 
— 1.836 
- 1.673 
— 1.524 
— 1.389 
— 1.265 
Sol 
— 1.047 
-0.949 
- 0.859 
—0.776 
- 0.697 


] 


36.461 


Phase T 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase H-/ S 


GAS Col 


(_————= 


Jat 


HYDROGEN CHLORIDE (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


186.896 
187.076 
195.480 
201.999 
207.357 
211.945 
215.985 
219.613 
222.916 
225.997 
228.780 
231.416 
233.892 
236.227 
238.436 
240.534 
242.530 
244.435 
246.255 
247.999 
249.671 
251.278 
252.824 
254.313 
255.751 
257.139 
258.481 
259.782 
261.043 


H H-H298 G 

lel kJ / mol 
186.896 —92.312 0.000  -148.035 
186.896 — 92.258 0.054  -148.381 
188.042 — 89.337 2.975 _ =~167.529 
190.205 — 86.415 5.897 -187.415 
192.630 — 83.476 8.836 -—207.890 
195.070 -80.499 11.813  -228.861 
197.436 -77.473 14.839 -250.261 
199.702 -74.393 17.919  -272.044 
201.861 SZ - FAW =2vATE 
203.915 -68.066 24.246  -316.618 
205.871 -64.821 27.491 — 339.357 
207.736 -61.527 30.785  -362.368 
209.516 -58.186 34126  -385.635 
211.220 -54.802 37.510  -409.142 
212.853 -51.378 40.934  -432.876 
214.420 -47.918 44394 -456.825 
215.926 -—44.425 47.887  -480.979 
241 OL -40.902 51.410  -505.328 
218.776 -37.353 54959  -529.864 
220.126 SOOT) eles = bey Lsy/7/ 
221.431 -30.184 62.128  -579.461 
222.694 -26.570 65.742  -604.509 
223.918 = 2290370) 69/3/50 629745 
225.104 -19.288 73.024 -655.072 
226.255 -15.624 76.688 -680.576 
PLAT oY) -11.946 80.366 -706.220 
228.461 -8.254 84.058  -732.002 
229.518 -4548 87.764 -757.915 
230.548 -0.828 91.484 -783.957 


AH AG; 

1 
-92.312 —95.293 
— 92.316 — 95.311 
=92.581 —96:272 
—92'907 — 97.158 
— 93.249 =97.975 
— 93.580 98.737 
— 93.883 - 99.452 
-94.153 -100.132 
-94.389 —100.783 
-94.594  -101.413 
=94.771 = 102025 
-94.924 —102.623 
-95.056 -103.210 
-95.170 -103.788 
-95.269 -104.359 
=95.357 -104.925 
-95.437  -105.485 
-95.509 -106.042 
=95:577 ~ —106.594 
-95.642  -107.143 
-95.707 -107.689 
=95.772 .- —108'233 
-95.838 -108.773 
-95.907 -109.311 
-95.980 -109.845 
=96.055' ) —110°377 
-96.134 -—110.906 
=96.217, ~—111.432 
-96.303 -111.956 


646 


HF[g] 


Phase 


GAS 


" 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase 


GAS 


H/S 


Ja1,Nb1 


(— == = 


J/(K mol) 


173.779 
173.959 
182.357 
188.862 
194.179 
198.692 
202.626 
206.126 
209.285 
212.178 
214.850 
217.344 
219.686 
221.897 
223.992 
225.984 
227.883 
229.698 
231.435 
233.103 
234.705 
236.248 
237.736 
239.172 
240.561 
241.905 
243.208 
244.472 


HYDROGEN FLUORIDE (GAS) 


S —(G—-H298)/T H H-H298 G 

ke il kJ / mol 
173.779 -272.546 0.000 -324.358 
173.779 —272.492 0.054 -—324.680 
174.924 -269.573 2.973 -342.516 
177.086  -266.658 5.888 -—361.089 
179.505 -263.741 8.805 -—380.249 
181.932 -260.814 11.732 -399.898 
184.278  -257.867 14679 -419.968 
186.514 -254.896 17.650 -440.409 
188.636 -251.897 20.649 -461.182 
190.647 -248.862 23.684 -482.257 
192.554 -245.790 26.756 -503.610 
194.366 -242674 29.872 -525.221 
196.091 -239.513 33.033 -547.074 
197.739 -236.308 36.238 -569.154 
199.315  -233.062 39.484 -591.450 
200.825 -229.776 42.770 -613.949 
202.276 -226.454 46.092  -636.643 
203.672 -223.098 49.448 -659.523 
205.017 -219.710 52.836 -—682.580 
206.315 -216.292 56.254  -705.808 
207.569 -212.847 59.699  -729.199 
208.783 -—209:376 63.170 —752.747 
209.959 -205.880 66.666 -776.446 
211.098 -202.362 70.184 -800.292 
212.205 -198.821 73.725  -824.279 
213.280 -195.259 77.287 -848.403 
214.326 -191.677 80.869  -872.659 
215.344 -188.076 84.470 -897.043 
216.335 —-184.456 88.090 -921.552 


245.699 


AH; AGy 
-272.546 -274.645 
-272.548  -274.658 
- 272.688 -275.343 
=2/2.916°  —275.982 
=2/3.201 =276.570 
= 213,01 Be 2) AOS 
= 2/s.000 = —2/fioa7, 
-274.190  -278.045 
=274.532 ° =278.455 
-274.870  -278.830 
=2io.c0e, © —249:176 
—275.519 —' —2/9:494 
= 219, 02e0- ~219 488 
-276.110 -280.061 
- 276.384 -280.316 
-276.646  -280.553 
=clO.69/ ) —2eunn0 
-277.138 -—280.985 
=i Om CONN Ot 
-277.598 -281.366 
-277.817 -281.541 
-278.031 -281.705 
-278.240 -281.860 
-278.444  -282.007 
-278.644  -282.145 
-278.839 -282.276 
-279.031 -282.400 
=e die t =282 547. 
-279.406  -282.628 


127.912 


Phase Ts 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ALS 


GAS Col 


SS 


Jat 


HYDROGEN IODIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) Le kJ / mol 
206.590 206.590 26.359 0.000 — 35.236 
206.770 206.590 26.413 0.054 — 35.618 
2tono¥e a20/.739 29.328 2.969 — 56.734 
221.734 209.898 32.277 5.918 —78.590 
227.217. ~ 212.340 35.285 8.926 -—101.045 
231.959 214.811 38.362 12.003 -124.009 
236.160 Alin 222 41.509 15.150 — 147.419 
239.945 219.540 44.724 18.365 -171.227 
243.399 221.756 48.002 21.643 -195.397 
246.579 223.870 51.339 24980 -219.898 
249.529 225.887 54.730 28.371 — 244.705 
262,282) 227.812 58.169 31.810  -269.797 
254.863 229.653 61.652 35.293 -295.156 
257.293 231.416 65.174 38.815  -320.764 
259.588 233.105 68.731 42.372 -346.610 
261.762 234.728 72.318 45.959 -372.678 
263.827 236.287 75.931 49.572  -398.958 
265.794 237.789 79.568 53.209 -425.440 
267.669 239.237 83.224 56.865 -452.114 
269.462 240.633 86.899 60.540 -478.971 
271.179 241.983 90.589 64.230  -506.004 
272.825 243.289 94.293 67.934  -533.205 
274.407 244.552 98.010 71.651 -560.567 


219.929 Br 24o a7 101.738 75.379 -—588.084 
277.396 246.965 105.478 79.119) -—615.751 
278.812 248.119 109.230 82.871 — 643.561 
280.180 249.239 112:993° 86.634 ~—671.511 
281.505 250.329 116.770 90.411 — 699.596 
282.790 251.390 120.560 94.201 TASH 


AH; AG 

26.359 1959 
26.336 1.405 
16.979 — 6.428 
— 5.631 — 10.085 
—5.962 -— 10.944 
— 6.236 SAAD 
—6.451 — 12.524 
—6.614 - 13.273 
-—6.732 — 14.006 
—6.811 — 14.729 
— 6.860 — 15.446 
— 6.885 — 16.161 
—6.891 — 16.874 
— 6.883 =—17.087 
— 6.865 — 18.301 
—6.841 — 19.017 
-6.814 -— 19.734 
—6.785 - 20.452 
= OMor SPA 
=6.735 — 21.894 
—6.715 — 22.616 
— 6.700 — 23.339 
— 6.690 — 24.063 
— 6.686 — 24.787 
— 6.687 = 20.5ili1 
— 6.693 — 26.235 
—6.703 — 26.958 
-6.714 — 27.682 
—6.726 — 28.404 


648 


HNCO{g] 


Phase is 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ees 


GAS Jat 


_—_—— 


Jal 


S 


J/(K mol) 


238.179 
238.458 
252.247 
264.046 
274.386 
283.608 
291.945 
299.562 
306.580 
313.091 
319.164 
324.856 
330.212 
335.268 
340.055 
344.600 
348.925 
353.049 
356.990 
360.763 
364.380 
367.854 
371.195 
374.412 
377.515 
380.511 
383.406 
386.208 
388.922 


ISOCYANIC ACID (GAS) 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
238.179 -101.671 0.000 -172.684 
238.180 -—101.588 0.083 -173.125 
240.022 - 96.781 4.890 -—197.680 
243.675 -91.485 10.186 -—223.509 
247.949 -85.809 15.862 -250.441 
252.397 -79.823 21.848 -278.349 
256.827 =73.077 28.094 =307.133 
261.158 -67.108 34563  -336.714 
265.354 -60.445 41.226 -367.025 
269.401 —53.613 48.058  -398.013 
273.298 -46.632 55.0389 -429.629 
277.047 -39.520 62.151 -461.833 
280.656 -32.292 69.379 -494.589 
284.129 -24.964 76.707 -527.865 
287.476 -17.545 84126  -561.633 
290.704 -10.048 91.623 -595.868 
293.819 -2.482 99.189 -630.546 
296.829 5.147 106.818 -665.646 
299.739 12.830 114501  -701.150 
302.556 20.563 122.234 -737.039 
305.285 28.339 130.010 -773.297 
307.930 36.154 137.825 -809.910 
310.497 44.004 145.675 -846.863 
312.989 51.886 153.557 -884.145 
315.412 59.797 161.468 -921.742 
317.768 67.735 169.406 -959.644 
320.061 75.697 177.368 -997.841 
322.294 83.682 185.353 -1036.322 
324.469 91.687 193.358 -1075.079 


AH AG; 
— 101.671 — 92.345 
— 101.684 9220 
- 102.312 = 69,059 
— 102.808 — 85.682 
— 103.248 — 82.215 
— 103.658 = BOF7. 
— 104.035 -— 75.082 
-— 104.377 —71.442 
— 104.686 — 67.766 
— 104.966 — 64.060 
-— 105.218 — 60.330 
— 105.447 — 56.580 
— 105.654 — 52.813 
— 105.843 — 49.032 
-— 106.018 — 45.238 
- 106.180 — 41.435 
— 106.333 =3(,622 
-— 106.481 — 33.800 
— 106.624 =ZETA. 
— 106.769 — 26.135 
— 106.917 — 22.292 
— 107.068 — 18.442 
—"O%226 — 14.585 
— 107.390 — 10.722 
-— 107.562 — 6.852 
— 107.744 =2.975 
—107.935 0.909 
- 108.137 4.800 
— 108.350 8.697 


63.013 NITRIC ACID (GAS) HNO3j/g] 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J, (Kimol) jel kJ / mol ee 
GAS 298.15 53.495 266.475 266.475 — 134.306 0.000 —213.756 -134.306 —73.964 12.958 
300.00 53.596 266.807 266.476 — 134.207 0.099 —214.249 -134.342 —73.589 12.813 
400.00 62.603 283.378 268.674 — 128.424 5.882 —241.776 -135.928 — 53.077 6.931 
500.00 WARIOO 298.307 ZiOMOe -—121.718 12.588 -—270.872 -136.741 — 32.256 3.370 
600.00 77.415 311.862 278.476 -—114.274 20.032 —301.391 -136.992 — 11.328 0.986 
700.00 82.012 324.159 284.138 -— 106.291 28.015 —333.202 -136.882 9.611 -—0.717 
800.00 85.480 335.347 289.850 — 97.909 36.397 —366.186 -136.536 30.518 —1.993 
900.00 88.194 345.577 295.482 — 89.220 45.086 —400.240 -136.031 51.370 —2.981 
1000.00 90.391 354.987 300.968 — 80.287 54.019 —435.274 -135.413 72.161 —3.769 
1100.00 92.227 363.691 306.280 —71.154 63.152 -471.214 -134.711 92.885 -—4.411 
1200.00 93.803 371.785 311.405 —61.851 72.455 —507.992 -133.945 113.542 —4.942 
1300.00 95.188 379.349 316.344 —52.400 81.906 —545.553 -133.126 134.133 —5.390 
1400.00 96.429 386.449 321.100 —42.818 91.488 —583.846 -132.263 154.659 —5.770 
1500.00 97.561 393.141 325.682 -33.117 101.189 —622.829  -131.363 IWAsy 22 —6.098 
1600.00 98.608 399.471 330.098 -—23.308 110.998 —662.463 -130.429 195.524 —6.383 
1700.00 99.588 405.479 334.357 -13.398 120.908 -—702.713 -129.466 215.867 —6.633 
1800.00 100.514 411.198 338.468 -—3.393 130.913 —743.549 -128.476 236.152 —6.853 
1900.00 101.397 416.656 342.441 6.703 141.009 —784.944 -127.461 256.382 —7.048 
2000.00 102.245 421.879 346.283 16.886 151.192 —826.872  -126.422 276.557 —7.223 
2100.00 103.064 426.887 350.003 Pavol aseaksye —869.312 -125.359 296.680 —7.380 
2200.00 103.858 431.700 353.608 37.498 171.804 —912.2438 -124.275 316.752 -7.521 
References 
Phase H/S Gs 
GAS Jat Jal 
18.015 WATER H20 
Phase ile C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) al kJ / mol hee 
LIQ 298.15 75.288 69.950 69.950 — 285.830 0.000 —306.686  -285.830 — 237.141 41.546 
300.00 75.280 70.416 69.951 — 285.691 0.139 —306.815  -285.771 — 236.839 41.237 
Sie} NS) 75.946 86.881 Waleralke — 280.170 5.660 -—312.590 -283.456 — 225.169 31.520 
References 
Phase H/S Cy Remarks 
LIQ Col Lal NBPT= 373.15; BPT= 372.778, L= 40.893 kJ 


650 


H2O0j[g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nt HS} 


GAS Cot,e 


—— 


Ja2 


WATER (GAS) 


S  -~(G-H298)/T H H-H298 G 
J/(K mol) Tet kJ. / mol 


188.959 188.959 —-241.826 0.000 -298.164 
189.167 188.960  -241.764 0.062 -—298.514 
198.910 190.284  -238.375 3.451 — 317.939 
206.656 192.809  -234.902 6.924  -—338.230 
213.174 195.673  -231.326 10.500 -359.230 
218.860 198.588  -227.635 14.191 — 380.838 
223.947 201.445  -223.825 18.001 — 402.982 
228.580 204.207 -219.889 21.937  -425.612 
232.860 206.861 -215.827 25.999 -448.687 
236.853 209.408 -211.636 30.190  -472.174 
240.607 211.853  -207.321 34505  -496.049 
244.157 214.202 -202.885 38.941 — 520.289 
247.529 216.463 -198.334 43.492  -544.875 
250.742 218.642 -193.676 48.150 -—569.789 
253.812 220.745 -188.919 52.907 -595.018 
296.752 § 222.777 -184.069 57.757 -620.548 
259.572 224.744 -179.134 62.692 -646.365 
262.282 226.649 -174122 67.704 -672.458 
264.890 228.496 -169.037 72.789  -698.818 
267.403 230.289 -163.886 77.940 -725.433 
269.828 232.032 -158.675 83.151 — 752.296 
272.169 233.726 -153.407 88.419 -779.396 
274.433 235.375 -148.087 93.739  -806.727 
276.625 236.982 -142.719 99.107 -834.280 
278.747 238.547 -137.307 104.519 -862.049 
280.805 240.075 -131.854 109.972  -890.028 
282.802 241.565  -126.363 115.463 -918.208 
284.741 243.021 -120.837 120.989 -946.586 
286.625 244.443 -115.278 126.548  -975.155 
288.458 245.833 -109.689 132.137 -1003.909 
290.242 247.193 -104.070 137.756 -1032.845 


291.979 248.524 -98.425 143.401 -1061.956 
293.672 249.827 -92.754 149.072 -1091.239 
295.323 251.104 -87.059 154.767 -1120.689 
296.933 252.355 -81.342 160.484 -1150.302 
298.506 253.581 -75.604 166.222 -1180.075 
300.041 254.783 -69.846 171.980 -1210.002 
301.542 255.963 -64.069 177.757 -1240.082 
303.009 257.121 -58.275 183.551 -1270.309 
304.444 258.258 -52.463 189.363 -1300.682 
305.848 259.374 -46.635 195.191 -1331.197 
307.223 260.471 -40.793 201.0383  -1361.851 
308.569 261.549 -34.935 206.891 -1392.641 
309.889 262.608 -29.064 212.762 -1423.564 
311.182 263.650 -23.179 218.647 -1454.618 
312.451 264.675 -17.281 224.545 -1485.800 
313.695 265.684 -11.371 230.455 -1517.107 
314.916 266.676 -5.448 236.378 -1548.538 
316.115 267.653 0.486 242.312 -1580.090 


AH; AG; 
-241.826 -228.620 
-—241.844  -228.538 
- 242.847  -223.951 
- 243.826  -219.113 
-244.758 -214.081 
- 245.633 -208.898 
-—246.444  -203.595 
- 247.186  -198.193 
—247.858 -192:713 
— 248.461 — 187.168 
=248.998) -- 1811572 
- 249.475 -175.934 
- 249.895 -170.260 
-—250.266 -164.559 
-250.593 -158.834 
- 250.882 -153.090 
-251.1389 -147.330 
—251.369°  —141,557 
=251.576 135.772 
-251.763 -129.977 
291,985) ) =124.473 
-252.093 -118.363 
— 252.241 —112.545 
— 252.381 — 106.721 
-252.515 -100.892 
— 252.644 - 95.058 
me COOTANE —89.219 
— 252.898 — 83.376 
— 253.025 O20 
- 253.153 —71.676 
— 253.284 — 65.820 
- 253.417 — 59.960 
=253.505 - 54.095 
— 253.697 — 48.227 
— 253.844 — 42.354 
— 253.998 - 36.477 
-— 254.158 — 30.596 
— 254.325 — 24.711 
-— 254.501 — 18.821 
— 254.684 =12,927 
— 254.877 —7.028 
— 255.078 als 
— 255.289 4.784 
=295.510 10.697 
- 255.740 16.615 
—255.981 22.538 
— 256.232 28.467 
— 256.493 34.401 
— 256.764 40.340 


34.015 HYDROGEN PEROXIDE H202 
Phase all C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) lt kJ / mol fae 
LIQ 298.15 89.098 109.600 109.600 -— 187.778 0.000 —220.455 -187.778 — 120.328 21.081 
300.00 89.098 110.151 109.602 -— 187.613 0.165 —220.658 -187.721 — 119.910 20.878 
400.00 89.098 135.783 113.096 — 178.703 9.075 —233.017 -184.688 —97.766 12.767 
500.00 89.098 155.665 119.696 — 169.794 17.984 -—247.626 -181.760 —76.377 7.979 
References 
Phase inl WS) Cy 
LIQ Nb1 Nb1 
34.015 HYDROGEN PEROXIDE (GAS) H202{g] 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I | kJ / mol [ - 
GAS 298.15 43.124 232.991 232.991 -— 136.106 0.000 -—205.572 -136.106 -— 105.445 18.474 
300.00 43.214 233.258 232.992 — 136.026 0.080 —206.004 -136.134 — 105.255 18.327 
400.00 48.432 246.410 234.749 — 131.442 4.664 —230.006  -137.427 —94.756 12.374 
500.00 52.601 257.690 238.236 -— 126.379 9.727 -—255.224 -138.345 — 83.975 8.773 
600.00 55.649 267.563 242.318 — 120.959 15.147 —281.497 -139.014 —73.035 6.358 
700.00 57.976 AUOISLo 246.562 -—115.273 20.833 —308.699 -139.521 —61.997 4.626 
800.00 59.855 284.191 250.782 -— 109.379 26.727 —336.732 -139.916 — 50.894 3.323 
900.00 61.452 291.336 254.897 -— 103.311 32.795 —365.514 -140.229 — 39.746 2.307 
1000.00 62.861 297.885 258.873 —97.095 39.011 —394.979 -140.477 — 28.568 1.492 
1100.00 64.137 303.937 262.698 —90.744 45.362 —425.074 -140.674 — 17.367 0.825 
1200.00 65.310 309.568 266.372 — 84.271 51.835 -—455.753 -140.829 —6.150 0.268 
1300.00 66.396 314.839 269.900 —77.685 58.421 -—486.976 -140.946 5.078 —0.204 
1400.00 67.402 319.797 273.289 -—70.994 65.112 -—518.710 -141.033 16.314 —0.609 
1500.00 68.328 324.479 276.547 —64.207 71.899 —550.926 -141.095 27.556 —0.960 
References 
Phase H/S Cy 
GAS Jal Jat 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nl AS 


GAS Ja2 


Ja2 


S 


J/(K mol) - 


199.511 
199.720 
209.566 
217.458 
224.153 
230.036 
235.330 
240.174 
244.659 
248.848 
252.785 
256.503 
260.028 
263.379 
266.573 
269.625 
272.546 
275.346 
278.035 
280.622 
283.112 
285.513 
287.831 
290.071 
292.237 
294.335 
296.368 
298.341 
300.256 
302.116 
303.925 
305.686 
307.400 
309.071 
310.700 
312.289 
313.840 
315.355 
316.836 
318.284 
319.700 
321.086 
322.443 
323.772 
325.075 
326.352 
327.604 
328.833 
330.039 


WATER-—D1 (GAS) 


—(G—-H298)/T H H-H298 G 

[ kJ / mol 
199.511 -245.371 0.000 -304.855 
199:512° 9» =245;308 0.063  -305.224 
200.848  -241.884 3.487  -325.710 
203.405 —-—238.344 7.027 -=347.078 
206.318 -234670 10.701 -369.162 
209.295 -230.852 14519 -391.877 
212.223 -226.886 18.485 -415.150 
215.064  -222.772 22599  -438.928 
217.802 -218.513 26858 -463.173 
220.436 -214117 31.254  -487.850 
222.969  -209.592 35.779 -512.934 
225.407 -204.946 40.425  -538.400 
227.755 -200.189 45.182 -564.228 
230.019 -—195.332 50.039 -590.400 
232.205  -190.382 54989  -616.898 
234.317  —185.347 60.024 -643.709 
236.360  -180.237 65.134 -670.819 
238.339 -175.057 70.314  -698.215 
240.257 = -169.814 75.557 —-725.885 
242.118  -164.513 80.858  -753.818 
243.925 -159.159 86.212  -782.006 
245.681 -153.757 91.614  -810.438 
247.389 -148.312 97.059  -839.106 
249.052 -142.825 102.546  -868.001 
250.672 ~-—137.300 108.071  -897.117 
252.250 -131.742 113.629  -926.446 
253.790  -126.151 119.220  -955.982 
255.292 =-120.530 124.841 -985.718 
256.759 -114.881 130.490  -1015.648 
258.192  -109.207 136.164 -1045.767 
259.593 -103.508 141.863 -1076.070 
260.964 -97.787 147.584  -1106.551 
262.304 -92.044 153.327 -1137.206 
263.617 -86.281 159.090 -1168.029 
264.902 -80.499 164.872 -1199.018 
266.161 -74.699 170.672 -1230.168 
267.396 -68.882 176.489 -1261.475 
268.606 -63.049 182.322 -1292.935 
269.793 -57.201 188.170 -1324.545 
270.959 -—51.338 194.033 -1356.301 
272.102 -45.461 199.910 -1388.201 
273.225 -39.571 205.800 -1420.240 
274.329 -33.668 211.703 -1452.417 
275.413 -27.753 217.618 -1484.728 
276.478 —21.826 223.545 -1517.170 
277.526 -15.889 229.482 -1549.742 
278.556 -9.940 235.431 -1582.440 
279.570 -3.981 241.390 -1615.262 
280.567 1.988 247.359 -1648.206 


AH; AG; 
— 245.371 = 233.182 
-— 245.389  -233.106 
-— 246.364  -228.864 
-— 247.280 -224.381 
-248.124  -219.721 
- 248.893  -214.925 
- 249.583 -210.025 
-—250.198 —205.042 
-250.740  -199.995 
-251.214  -—194.897 
-251.627  -=189.759 
-—251.984 -184.588 
—252.293  -—179.392 
—252.559  —174.175 
- 252.789 -168.942 
-252.989 -163.696 
-—253.162  —158.438 
-253.314 -153.171 
-253.448  -147.897 
-253.569 -142.616 
- 253.678  -137.330 
-253.779 -132.040 
- 253.873 -126.745 
- 253.964  -121.446 
-254.052 -116.143 
- 254.139 -110.837 
-— 254.226  -105.528 
-254.316  -100.216 
— 254.408 - 94.901 
— 254.503 — 89.582 
— 254.603 — 84.261 
— 254.708 — 78.936 
— 254.818 —73.608 
— 254.935 — 68.276 
— 255.059 — 62.942 
—255.190 - 57.603 
—255.329 — 52.261 
— 255.476 — 46.915 
=—255,632 — 41.566 
=259.796 -— 36.212 
=205.974 — 30.854 
=250.155 — 25.492 
— 256.349 — 20.126 
— 256.554 — 14.755 
— 256.769 =9.379 
— 256.995 =3.999 
=297.231 1.387 
- 257.479 6.777 
— 257.738 1251783 


19.021 


log Ky 
heey 


40.852 
40.587 
29.887 
23.44) 
19.128 
16.038 
13.713 
11.900 
10.447 
9.255 
8.260 
7.417 
6.693 
6.065 
9.915 
5.030 
4.598 
4.211 
3.863 
3.547 
3.261 
2.999 
2.759 
2:537 
2.333 
2.144 
1.969 
1.805 
1.652 
1.509 
1.375 
1.249 
1.131 
1.019 
0.913 
0.813 
0.718 
0.628 
0.543 
0.461 
0.384 
0.310 
0.239 
On 
0.107 
0.044 
-0.015 
-0.072 
=O 


653 


97.995 PHOSPHORIC ACID H3P04 


Phase sf C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] fe (KO!) {ef kJ / mol ] [ - ] 


SOL 298.15 106.064 110.499 110.499 -1278.999 0.000 -1311.944 -1278.999 -1118.927 196.031 
300.00 106.608 We ov/ 110.501 -1278.802 0.197 -1312.149 -—1279.0385 -1117.934 194.650 
315.50 111.165 116.641 11066955 =12 77415. 1.884 -—1313.915 -—1279.303 -1109.603 183.707 
42.437 13.389 
LIQ 315.50 150.273 159.079 110.669 -1263.726 15.273 -1313.915 -1265.914 -1109.603 183.707 
400.00 175.728 197.640 125.023 -1249.952 29.047 -1329.008 -1263.737 -1067.872 139.450 
500.00 205.853 240.089 143.837 -1230.873 48.126 -1350.918 -1257.793 -1019.535 106.510 
600.00 235.978 280.283 163.254 -1208.781 70.218 -1376.952 -1249.046 -972.659 84.677 
700.00 266.102 318.922 182.748 -1183.677 95.322 -1406.923 -—1237.491 — 927.469 69.209 
800.00 296;227, 356421 202.124 -1155.561 123.438 -1440.698 -1223.110 -884.128 57.728 
900.00 326.352 393.051 221.310 -1124.4382 154.567 -1478.178 -1205.887 -842.760 48.912 
1000.00 356.477 428.995 240.286  -1090.291 188.708 -1519.285 -1185.807 -803.462 41.969 


References 


Phase nS} C, 


SOL Nb1 Jal 
LIQ Jat Jat 


654 


HS{[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nbs 


GAS Ja2 


—== 


Ja2 


HYDROGEN MONOSULFIDE (GAS) 


J/(K mol) 


195.629 
195.830 
205.057 
212.080 
217.773 
222.601 
226.825 
230.602 
234.033 
237.184 
240.101 
242.821 
245.368 
247.766 
250.030 
2OZaILO 
254.213 
256.154 
258.007 
259.780 
261.479 
263.110 
264.679 
266.189 
267.646 
269.052 
270.412 
271.728 
273.003 
274.239 
275.440 
276.606 
277.740 
278.843 
279.918 
280.966 
281.987 
282.984 
283.958 
284.909 
285.839 
286.749 
287.640 
288.512 
289.366 
290.204 
291.025 
291.831 


S —(G-H298)/T H H-H298 G 

kJ / mol 
195.629 139.327 0.000 81.000 
195.630 139.387 0.060 80.638 
196.893 142.593 3.266 60.570 
199.256 145.739 6.412 39.699 
201.882 148.862 9.535 18.198 
204.505 151.994 12.667 —3.827 
207.037 Sos OCI FGol — 26.302 
209.449 158.365 19.038 -49.177 
211.738 161.622 22.295 -72.411 
213.910 164.928 25.601 —95.974 
215.973 168.281 28.954  -—119.840 
217.935 171.679 32.352  -143.988 
219.804 175.117 35.790 -168.399 
221.589 178.592 39.265 -193.057 
223.297 182.100 42.773 -217.947 
224.933 185.638 46.311 — 243.059 
226.503 189.204 49877 -268.379 
228.013 192.795 53.468  -293.898 
229.467 196.408 57.081 —319.607 
230.868 200.042 60.715 -—345.497 
232.222 203.694 64.367 -371.560 
233.529 207.363 68.036 -397.790 
234.795 211.049 71.722 -424.180 
236.020 214.749 75.422 —450.724 
237.209 218.463 79.136 -—477.416 
238.362 222.189 82.862 -504.252 
239.483 225.928 86.601 — 531.225 
240.572 229.678 90.351 — 558.333 
241.632 233.439 94112  -585.569 
242.664 237.210 97.883 -612.932 
243.670 240.991 101.664 -640.416 
244.650 244.780 105.453  -668.019 
245.607 248.579 109.252 -695.736 
246.541 252.386 113.059  -—723.566 
247.453 256.201 116.874 —751.504 
248.345 260.024 120.697 —779.548 
249.217 263.855 124.528 —-—807.696 
250.070 267.693 128.366 —835.945 
250.905 271.539 132.212 -—864.292 
2olee3 275.392 136.065  -—892.736 
252.524 279.252 139.925 -—921.273 
253.309 283.118 143.791 —949.903 
254.079 286.992 147.665  -978.622 
254.835 290.873 151.546 -1007.430 
255.576 294.760 155.4383 -1036.324 
256.304 298.655 159.328 -—1065.303 
257.019 302.556 163.229 -1094.364 
257.721 306.464 167.137 -1123.507 
258.411 310.379 171.052 -1152.730 


292.622 


AH; AG; 
139.327 110.039 
139.318 109.857 
136.490 100.211 
134.273 91.374 
132.355 82.982 
130.708 74.885 
129.036 67.023 

74.550 60.526 

74.469 58.973 

74.414 57.426 

74.380 55.883 

74.363 54.343 

74.360 52.803 

74.367 51.263 

74.381 49.722 

74.400 48.181 

74,422 46.638 

74.446 45.093 

74.470 43.548 

74.492 42.001 

74.513 40.454 

74.531 38.905 

74.546 37.356 

74.558 35.806 

74.567 34.256 

74.571 32.705 

74.571 31.155 

74.567 29.604 

74.559 28.054 

74.545 26.504 

74.527 24.954 

74.504 23.405 

74.475 21.857 

74.442 20.310 

74.403 18.764 

74.359 17.219 

74.309 15.676 

74.254 14.133 

74.194 12.593 

74.127 11.053 

74.055 9.516 

73.978 7.980 

73.895 6.446 

73.807 4.914 

73.714 3.384 

73.616 1.856 

73.513 0.331 

73.405 - 1.193 

73.293 -2.714 


34.082 HYDROGEN SULFIDE (GAS) H2S{[g] 
Phase Af C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] a HK mol) el kJ/mol ] [ - 
GAS 298.15 34.187 205.753 205.753 — 20.502 0.000 —81.847 -— 20.502 — 33.328 5.839 
300.00 34.213 205.965 205.754 — 20.439 0.063 — 82.228 — 20.534 — 33.407 Syfeii |7/ 
400.00 35.585 215.992 207.112 — 16.950 3.552 — 103.347 — 24.532 — 37.342 4.876 
500.00 37.181 224.100 209.723 -13.313 7.189 — 125.363 —27.721 — 40.196 4.199 
600.00 38.942 231.033 212.710 —9.508 10.994 — 148.128 — 30.421 — 42.426 3.693 
700.00 40.746 Zolalival 215.774 -—5.524 14.978 —171.544 — 32.684 — 44.244 3.302 
800.00 42.516 242.728 218.801 — 1.360 19.142 -— 195.543 — 34.833 — 45.749 2.987 
900.00 44.206 247.835 221.747 2.977 23.479 — 220.074 —89.677 — 45.836 2.660 
1000.00 45.789 Pdoydiey fs 224.596 7.478 27.980 — 245.098 —90.015 —40.945 2.139 
1100.00 47.188 257.006 227.343 W227 32.629 -—270.579 —90.246 — 36.026 1.711 
1200.00 48.460 261.167 229.990 16.911 37.413 - 296.490 — 90.389 —31.090 1 ctor! 
1300.00 49.595 265.092 232.541 21.815 42.317 — 322.805 — 90.460 — 26.145 1.051 
1400.00 50.598 268.805 234.999 26.825 47.327 —349.501 —90.473 -—21.197 0.791 
1500.00 51.485 PP SPT] 237.372 31.931 52.433 —376.559 -90.440 — 16.250 0.566 
1600.00 52.269 275.675 239.662 37.119 57.621 — 403.961 —90.371 — 11.306 0.369 
1700.00 52.965 278.865 241.875 42.381 62.883 — 431.689 —90.274 —6.367 0.196 
1800.00 53.586 281.910 244.015 47.709 68.211 — 459.729 —90.157 -— 1.435 0.042 
1900.00 54.143 284.823 246.087 53.096 73.598 — 488.067 —90.023 3.490 —0.096 
2000.00 54.646 287.613 248.094 58.536 79.038 —516.689 — 89.878 8.408 -0.220 
2100.00 55.102 290.290 250.040 64.024 84.526 —545.585 — 89.724 13.319 -0.331 
2200.00 55.518 292.863 251.928 69.555 90.057 —574.744 -— 89.563 18.222 -—0.433 
2300.00 55.899 295.340 253.762 75.126 95.628 —604.155 — 89.399 23.118 -—0.525 
2400.00 56.250 297.726 255.545 80.734 101.236 — 633.809 — 89.232 28.006 —0.610 
2500.00 56.576 300.029 257.278 86.376 106.878 — 663.697 — 89.064 32.888 —0.687 
References 
Phase Ads Cy 
GAS Jat Jat 
66.148 DIHYDROGEN DISULFIDE (GAS) H2S2/g] 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) PI kJ / mol ] [ - 
GAS 298.15 51.472 266.463 266.463 118) 74892 0.000 —63.714 NS Se —5.637 0.988 
300.00 51.560 266.782 266.464 15.827 0.095 — 64.207 15.690 —5.769 1.004 
400.00 55.222 282.158 268.536 21.181 5.449 —91.682 8.975 — 12.400 1.619 
500.00 57.785 294.768 272.558 26.837 11.105 — 120.547 3.903 — 17.198 1.797 
600.00 59.917 305.496 277.176 32.724 16.992 — 150.573 —0.290 —21.005 1.829 
700.00 61.844 314.878 281.905 38.813 23.081 -— 181.602 -—3.758 -—24.178 1.804 
800.00 63.663 323.256 286.560 45.089 29.357 —213.516 -7.154 — 26.866 154 
900.00 65.418 330.856 291.066 Fey | toys ce foy tei 722 -—246.227 -116.087 — 26.820 1557 
1000.00 67.134 337.838 295.398 58.172 42.440 -279.666 -116.133 — 16.898 0.883 
References 
Phase H/S Cy 
GAS Mit Mi1 


H2S04 SULFURIC ACID 98.079 

Phase T OR S —(G-H298)/T H H-H298 G AH; AG log Ky 
[K] [ J/(K mol) hl kJ / mol ] oe 

LIQ 298.15 138593 156.795 156.795 -813.989 0.000 -860.738 -813.989 -689.889 120.866 
300.00 138.948 157.654 156.798  -813.732 0.257 -—861.028 -813.936 -689.119 119.986 
400.00 158.238 200.265 162.478  -798.874 15.115 -878.980 -812.508 -647.930 84.611 
500.00 177.621 237.656 173.841  -782.082 31.907 -900.910 -808.658  -607.218 63.436 
600.00 197.041 271.756 187.356 -763.349 50.640  -926.403 -802.749 -567.448 49.401 
610.00 198.984 275.029 188.766 -761.369 52620 -929.137 -802.041 -— 563.532 48.256 

References 

Phase Int HS Cy Remarks 

LIQ Ja1,Nb1 Jal Jal NBPT= 553. GAS (SO3 + H2SO4 + H20) 

H2S04{[g] SULFURIC ACID (GAS) 98.079 

Phase U C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] = J /'(K mol) la kJ / mol ] [ - 

GAS 298.15 83.777 298.805 298.805 -735.129 0.000  -824.218 -735.129  -653.369 114.468 
300.00 84.052 299.324 298.807 -734.974 0.155  -824.771 -735.178 -652.861 113.673 
400.00 97.844 325.469 302.278 -725.852 9.277 -856.040 -739.486 -624.990 81.615 
500.00 108.085 348.464 309.263 -715.528 19.601 -889.760 -742.105 -—596.069 62.271 
600.00 115.671 368.872 317.530  -704.323 30.806 -925.647 -743.724  -566.692 49.335 
700.00 121.389 387.150 326.193 -692.459 42670  -963.464 -744.616 -537.110 40.080 
800.00 125.932 403.667 334.861 -680.085 55.044 -1003.018 -745.228  -507.422 33.131 
900.00 129.628 418.720 343.355 -667.301 67.828 -1044.149 -798.436 -476.516 27.656 
1000.00 132.706 432.542 351.592 -654.180 980.949 -1086.721 -797.078  -440.819 23.026 


References 
Phase H/S Cy 


GAS Jal Jat 


] 


] 


80.976 


Phase Th 
{K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al WS 


GAS Mit 


[ 


Cp 


34.664 
34.709 
36.804 
38.560 
40.183 
41.743 
43.269 
44.776 
46.271 
47.758 
49.239 
50.717 
S2:1192 
53.665 
55.136 
56.606 
58.076 
59.544 
61.012 


Mit 


S 


— J/(K mol) 


218.933 
219.147 
229.432 
237.837 
245.012 
251.324 
256.998 
262.181 
266.976 
271.456 
275.675 
279.675 
283.487 
287.138 
290.649 
294.036 
297.313 
300.492 
303.584 


HYDROGEN SELENIDE (GAS) 


~(G-H298)/T H H-H298 G 

ll kJ/mol 
218.933 29.288 0.000 -35.987 
218.933 29.352 0.064 -36.392 
220.321 32.032 3.644 —=58.841 
223.009 36.702 7.414 -82.216 
226.092 40.640 11.352  -106.367 
229,254 44.737 15.449 -131.190 
232.374 48.987 19.699 -156.611 
235.402 53.390 24102  -182.573 
238.322 57.942 28.654  -209.034 
241.133 62.644 33.356  -235.958 
243.837 67.494 38.206  -263.317 
246.441 72.491 43.203  -291.086 
248.952 77.637 48.349  -319.245 
251.377 82.930 53.642  -347.778 
253,723 88.370 59.082  -376.668 
255.995 93.957 64.669  -405.904 
258.200 99.691 70.403  -435.472 
260.343 105.572 76.284  —465.363 
262.428 111.600 82.312 495.567 


AH; AG; 
29.288 19.975 
29.252 15.490 
27.258 11.201 
95295 7.508 
16.789 5.389 
14.434 3.677 
12217 2.293 
10.130 WZ 
8.164 0.291 
— 46.999 4.548 
— 47.295 9.248 
— 47.474 13.968 
— 47.537 18.698 
— 47.483 23,428 
— 47.314 28.150 
— 47.026 32.858 
— 46.619 37.546 
— 46.092 42.208 
— 45.441 46.839 
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H2Se{g] 


log Ky 
tees 


— 2829 
= 00 
— 1.463 
— 0.784 
— 0.469 
—0.274 
—0.150 
— 0.068 
-0.015 
—0.216 
— 0.403 
—0.561 
— 0.698 
—0.816 
=0:919 
— 1.010 
— 1.090 
= 1,10 
See 
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H2Te{[g] HYDROGEN TELLURIDE (GAS) 129.616 
Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (Kemal) ih kJ / mol [ - 
GAS 298.15 35.590 228.974 228.974 99.579 0.000 31.310 99.579 85.030 — 14.897 
300.00 35.655 229.195 228.975 99.645 0.066 30.887 99.544 84.940 — 14.789 
400.00 38.365 239.854 230.410 103.357 3.778 7.415 97.665 80.356 -— 10.493 
500.00 40.267 248.628 233.202 107.292 WN —17.022 95.771 76.247 -—7.965 
600.00 41.850 256.113 236.411 111.400 11.821 — 42.268 93.823 72.524 -—6.314 
700.00 43.283 262.673 239.704 115.657 16.078 -— 68.214 91.794 69.133 -—5.159 
800.00 44.636 268.541 242.948 120.054 20.475 -—94.779 72.047 67.919 -—4.435 
900.00 45.943 273.875 246.092 124.583 25.004 — 121.904 69.836 Giosm — 3.920 
1000.00 47.221 278.782 249.119 129.241 29.662 -— 149.540 67.725 67.396 —3.520 
1100.00 48.479 283.341 252.025 134.027 34.448 — 177.649 65.706 67.461 -—3.203 
1200.00 49.725 287.613 254.815 138.937 39.358 — 206.199 C3i/3 67.707 —2.947 
1300.00 50.962 291.642 257.494 143.971 44.392 — 235.163 61.921 68.111 -2./37 
1400.00 52.192 295.464 260.071 149.129 49.550 — 264.520 13.709 71.145 —2.654 
1500.00 53.418 299.107 262.553 154.410 54.831 — 294.250 13.590 75.252 —2.621 
1600.00 54.639 302.593 264.947 159.812 60.233 — 324.336 13.558 79.365 -—2.591 
1700.00 55.858 305.942 267.261 165.337 65.758 — 354.764 13.610 83.476 — 2.565 
1800.00 57.075 309.169 269.500 170.984 71.405 — 385.521 13.749 87.582 -—2.542 
1900.00 58.289 312.288 271.670 176.752 WANE — 416.595 13.978 91.679 —2.520 
2000.00 59.503 315.308 PASH TETET/ 182.642 83.063 — 447.975 14.303 95.760 -—2.501 
References 
Phase H/S Cy 
GAS Mit Mit 
H2W0O4 TUNGSTIC ACID 249.863 
Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
ES J/(K mol) Pi kJ / mol Wie 
SOL 298.15 112.658 144.766 144.766  -1131.772 0.000 -1174.934 -1131.772 -1003.905 175.880 
300.00 112.968 145.464 144.769 -1131.563 0.209 -1175.203 -1131.770 -1003.112 174.657 
393.00 128.532 177.976 148.870 -1120.334 11.488 -1190.278 -—1131.054 — 963.297 128.034 
References 
Phase as) Cy Remarks 
SOL Jat Jal Jat NDPT= 393. 


] 


] 


249.863 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 


References 
Phase nt is 


GAS Jat 


SS 


C 


101.890 
102.260 
116.178 
123.957 
129.226 
133.231 
136.490 
139.253 
141.649 
143.753 
145.610 
147.248 
148.685 
149.934 
151.004 
151.900 
152.628 
153.190 
153.590 
153.830 
153.910 
153.832 
153.597 


Jal 


S 


J/(K mol) 


351.565 
352.197 
383.755 
410.582 
433.673 
453.906 
471.916 
488.155 
502.954 
516.555 
529.145 
540.866 
551.832 
562.134 
571.846 
581.028 
589.732 
598.000 
605.868 
613.368 
620.527 
627.367 
633.910 


TUNGSTIC ACID (GAS) 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 
351.565  -905.836 0.000 -1010.655 
351.567 -905.647 0.189 -1011.306 
355.776 -894.644 11.192  -1048.146 
364.125 -882.608 23.228 -1087.898 
373.837 -869.935 35.901 -1130.138 
383.860  -856.804 49.032  -1174.538 
393.762 -843.313 62.523 -1220.846 
403.363  -829.522 76.314 -1268.862 
412.593 -815.475 90.361 -1318.429 
421.434 -801.202 104.634 -1369.413 
429.892 -786.732 119.104 -1421.706 
437.983 -772.088 133.748 -1475.213 
445.727 —-757.289 148.547 -1529.854 
453.148 -742.357 163.479 -1585.558 
460.266 -727.308 178.528 -1642.261 
467.102 -712.162 193.674 -1699.909 
473.675 -—696.934 208.902 -1758.451 
480.003 -681.642 224194 -1817.841 
486.101  -666.301 239.535 -1878.038 
491.984 -650.929 254.907 -1939.002 
497.665 -635.541 270.295 -2000.700 
503.157  -620.152 285.684 -2063.097 
508.470  -604.780 301.056 -2126.163 
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H2WO4{g] 
AH; AG; log Ky 
[ = 

-905.836 -839.626 147.099 
-905.854 -839.215 146.120 
-906.165  -816.924 106.679 
-905.683 —794.659 83.017 
—904.816 -—772.530 67.255 
-903.733 -—750.566 56.008 
-—902.514 —728.767 47.584 
—901.197 —707.127 41.041 
— 899.811 — 685.637 35.814 
-—898.375  -664.289 31.544 
-—896.905 -643.073 27.992 
—895.418 — 621.981 24.991 
— 893.927 —601.003 22.424 
-892.447  -—580.132 20.202 
-—890.993  -559.358 18.261 
— 889.581 —538.675 16.551 
— 888.221 —518.072 15.034 
— 886.934 — 497.544 13.678 
— 885.734 — 477.081 12.460 
-—884.632 -456.676 11.359 
—883.638  -436.321 10.360 
—882.762 -—416.009 9.448 
—882.023  -395.731 8.613 


] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Al JP} 


GAS Hut 


Hu1 


HELIUM (GAS) 


S  -~(G-+H298)/T H H-H298 G 
J /(K mol) il kJ / mol 
126.148 126.148 0.000 0.000 -37.611 
126.277 126.149 0.038 0.038 37.845 
132.257 126.964 OMii7eun = 2.1178» Mee50: 766 
136.895 128.504 4196 4196 64.252 
140.685 130.228 6274 16.274 B= 78.107 
143.889 131.956 8.353 8.353 92.369 
146.665 133.625 10.432 10.432  -106.900 
149.113 135.213 12510 12510 -121.691 
151.303 136.714 14.589 14.589  -136.714 
153.284 138.132 16.667 16.667 -151.945 
155.093 139.471 18.746 18.746  -167.365 
156.756 140.737 20.825 20.825 -182.959 
158.297 141.937 22.903 22.903  -198.712 
159.731 143.076 24.982 24.982 -214.614 
161.072 144.160 27.060 27.060 -230.655 
162.332 145.192 29.139 29.139 246.826 
163.521 146.177 Sie 1GehS 1-218 = 263.1Ne 
164.644 147.120 33.296 33.296 -279.528 
165.711 148.023 35.375 35.375 -296.046 
166.725 148.890 37.453 37.453  -312.669 
167.692 149.723 39.532 39.532  -329.390 
168.616 150.524 41.611 41.611  -346.206 
169.500 151.297 43.689 43.689  -363.112 
170.349 152.042 45.768 45.768  -380.104 
171.164 152.762 47.847 47.847. -397.180 
171.949 153.458 49.925 49.925 -414.336 
172.705 154.132 52.004 52.004 -431.569 
173.434 154.785 54.082 54.082  -448.876 
174.139 155.418 56.161 56.161  —466.255 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


178.490 


Phase 


SOL-A 


SOL-B 


LIQ 


% 
IK] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2013.00 


2013.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


= 


Cp 


25.736 
25.750 
26.512 
27.274 
28.036 
28.798 
29.560 
30.321 
31.083 
31.845 
32.607 
33.369 
34.131 
34.892 
35.654 
36.416 
37.178 
37.940 
38.702 
38.801 


36.819 
36.819 
36.819 
36.819 
36.819 
36.819 


33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 


J/(K mol) 


43.555 
43.715 
Dl 227 
57.225 
62.265 
66.644 
70.539 
74.064 
77.299 
80.297 
83.100 
85.740 
88.241 
90.622 
92.898 
95.083 
97.186 
99.216 
101.182 
101.433 
3.346 
104.779 
106.337 
108.050 
109.686 
111.253 
112.756 
9.623 
122.380 
123.692 
124.956 
126.173 
127.347 
128.482 
129.580 
130.642 
131.672 
132.672 
133.642 
134.585 
135.502 
136.395 
137.264 


HAFNIUM 
S —(G-H298)/T H H-H298 G 

leat kJ / mol 
43.555 0.000 0.000 — 12.986 
43.556 0.048 0.048 — 13.067 
44.575 2.661 2.661 — 17.830 
46.525 5.350 5.350 — 23.262 
48.739 8.116 8.116 — 29.243 
50.991 10.957 10.957 — 35.693 
Hons 13.875 13.875 — 42.556 
5Ore2il 16.869 16.869 —49.789 
57.359 19.939 19.939 — 57.359 
59.310 23.086 23.086 —65.241 
Oilal/ari 26.308 26.308 —73.412 
62.966 29.607 29.607 — 81.855 
64.683 32.982 32.982 —90.556 
66.333 36.433 36.433 -— 99.500 
67.923 39.961 39.961 — 108.676 
69.457 43.564 43.564 — 118.076 
70.939 47.244 47.244 — 127.690 
72.374 51.000 51.000 — 137.511 
73.766 54.832 54.832 — 147.531 
73.944 esonerolo) 55.336 — 148.848 

6.736 
73.944 62.072 62.072 — 148.848 
75.253 De27hS (ahs yy27/5) — 158.032 
76.706 68.957 68.957 — 168.752 
78.104 72.639 72.639 — 179.640 
79.453 76.321 76.321 — 190.687 
80.755 80.003 80.003 — 201.888 
24.058 

80.755 104.061 104.061 -201.888 
82.382 107.408 107.408 —214.192 
83.935 ORS Om Ono — 226.625 
85.422 114.102 114.102 — 239.182 
86.848 117.449 117.449 — 251.858 
88.217 120.797 120.797 — 264.650 
89.533 124.144 124.144 — 277.553 
90.801 127.491 127.491 — 290.565 
92.024 130.838 130.838 -303.681 
93.205 134.185 134.185 -316.898 
94.347 ISve53S me OMOSS — 330.214 
95.452 140.880 140.880 -343.626 
96.522 144.227 144.227 — 357.130 
97.559 147.574 147.574 —370.725 
98.566 150.921 150.921 -384.408 
99.544 154.269 154.269 -398.177 


138.111 


AH, AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


661 


662 


Hf 
Phase aT} 
[K ] 
LIQ 4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4871.00 
References 
Phase a Ss 
SOL-A Hu1 
SOL-B Hu1 
LIQ Hut 


[ee 


J/(K mol) 


138.938 
139.745 
140.532 
141.302 
142.054 
142.790 
143.509 
144.214 


HAFNIUM [continued] 


S —(G-H298)/T H H-H298 G 

eat kJ / mol 
100.495 157.616 157.616 — 412.030 
101.420 160.963 160.963 -425.964 
102.321 164.310 164.310 -439.978 
103.198 167.657 167.657 — 454.070 
104.053 171.005 171.005 -468.238 
104.887 174.352 174.352 -482.480 
105.701 177.699 177.699 -496.795 
106.496 181.046 181.046 -511.182 
107.050 183.423 183.423 -521.438 


144.706 


Remarks 


Hu1 


BPT=4871., L=575.46 kJ 


AH 


0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


178.490 


log Ky 


178.490 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nl ds 


GAS Hu1 


Hu1 


S  -(G-H298)/T 


J/(K mol) 


186.892 
187.020 
193.025 
197.743 
201.704 
205.179 
208.315 
211.198 
213.879 
216.391 
218.758 
220.995 
223.115 
PLAS AWA 
227.037 
228.854 
230.583 
232.230 
233.802 
235.302 
236.737 
238.111 
239.428 
240.693 
241.911 
243.085 
244.218 
245.316 
246.379 
247.412 
248.417 
249.396 
250.351 
251.286 
252.201 
253.098 
253.978 
254.843 
255.695 
256.533 
257.360 
258.176 
258.981 
259.776 
260.563 
261.340 
262.109 
262.871 
263.624 


HAFNIUM (GAS) 


H H-H298 G 

kJ / mol 
186.892 619.232 0.000 563.510 
186.892 619.270 0.038 563.164 
187.710 621.358 2.126 544.148 
189.261 623.473 4,241 524.602 
191.013 625.647 6.415 504.624 
192.793 627.902 8.670 484.277 
194.540 630.252 11.020 463.600 
196.233 632.700 13.468 442.622 
197.865 635.246 16.014 421.367 
199.436 637.883 18.651 399.852 
200.949 640.603 21.371 378.094 
202.405 643.399 24.167 356.105 
203.810 646.260 27.028 333.899 
205.164 649.175 29.943 311.486 
206.472 652.136 32.904 288.877 
207.736 655.133 35.901 266.081 
208.957 658.158 38.926 243.109 
210.139 661.205 41.973 219.967 
211.283 664.268 45.036 196.665 
212.392 667.344 48.112 173.209 
213.466 670.428 51.196 149.607 
214.508 673.519 54.287 125.864 
215.519 676.614 57.382 101.987 
216.501 679.714 60.482 77.980 
217.455 682.818 63.586 53.850 
218.382 685.928 66.696 29.600 
219.285 689.046 69.814 5.234 
220.164 692.172 72.940 — 19.243 
221.020 695.309 76.077 — 43.828 
221.855 698.459 79.227 — 68.518 
222.669 701.624 82.392 — 93.309 
223.464 704.806 85.574  -118.200 
224.241 708.007 88.775 -143.188 
225.001 711.230 91.998  -168.270 
225.743 714.478 95.246 -193.444 
226.471 Ta\enoll 98.519  -—218.709 
227.183 721.053 101.821 — 244.063 
227.881 724.385 105.153  -269.504 
228.566 727.748 108.516  -—295.031 
229.238 731.144 111.912  -320.643 
229.898 734.575 115.343  -346.338 
230.546 738.041 118.809 -372.115 
231.183 741.543 122.311 -— 397.973 
231.809 745.083 125.851 — 423.910 
232.426 748.660 129.428 -—449.928 
233.033 752.276 133.044 -476.023 
233.631 755.929 136.697 -502.195 
234.220 759.621 140.389 -528.444 
234.800 763.351 144.119 -554.769 


AH; AG; 
619.232 576.496 
619.223 576.231 
618.697 561.978 
618.123 547.864 
617.531 533.868 
616.945 519.970 
616.377 506.156 
615.831 492.411 
615.307 478.726 
614.797 465.093 
614.295 451.506 
613.792 437.960 
613.278 424.454 
612.742 410.985 
612.175 397.553 
611.568 384.157 
610.914 370.799 
610.205 357.478 
609.436 344.197 
602.069 331.242 
601.471 318.359 
600.880 305.504 
600.294 292.674 
599.711 279.868 
575.410 268.042 
575.173 256.225 
574.944 244.416 
574.723 232.615 
574.513 220.822 
574.315 209.036 
574.133 197.255 
573.967 185.481 
573.822 173.710 
573.698 161.944 
573.598 150.181 
573.524 138.421 
573.479 126.662 
573.463 114.904 
573.479 103.146 
573.529 91.387 
573.612 79.627 
573.731 67.864 
573.886 56.098 
574.078 44.328 
574.309 32.553 
574.577 20.773 
574.883 8.986 

0.000 0.000 
0.000 0.000 


663 


Hf[g] 


log Ky 
[ = 


-— 101.000 
— 100.331 
- 73.387 
=57.285 
—46.477 
— 38.801 
— 33.049 
—28.579 
— 25.006 
— 22.085 
-— 19.654 
SASS 
— 15.837 
-— 14.312 
= 12.979 
— 11.804 
— 10.760 
— 9.828 
=O.069 
— 8.239 
—7.599 
— 6.938 
—6.370 
— 5.848 
- 5.385 
—4.957 
— 4.560 
—4.190 
—3.845 
=si022 
—3.220 
— 2.936 
— 2.669 
-2.417 
=2.179 
— 1.954 
- 1.741 
17509 
-— 1.347 
— 1.164 
-0.990 
-0.824 
- 0.666 
-—0.515 
-0.370 
-0.231 
—0.098 
0.000 
0.000 
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HfB2 HAFNIUM DIBORIDE 200.112 

Phase T C, S —(G-H298)/T H H-H298 G AH, AG; log K; 
[K ] J/(K mol) el kJ / mol [ - 

SOL 298.15 49.453 42.677 42.677 — 335.975 0.000 —348.699 -335.975 — 332.237 58.206 
300.00 49.748 42.984 42.678 — 335.883 0.092 —348.778 -335.973 — 332.213 57.843 
400.00 60.741 58.989 44.785 — 330.293 5.682 —353.889 -335.726 — 330.993 43.223 
500.00 66.818 73.249 49.083 — 323.892 12.083 —360.516 -335.475 — 329.841 34.458 
600.00 70.961 85.816 54.179 —316.992 18.983 —368.482 -—335.302 — 328.732 28.619 
700.00 74.189 97.006 59.512 — 309.730 26.245 -—377.634 -335.191 — 327.646 24.449 
800.00 76.931 107.095 64.840 —302.171 33.804 — 387.847 -335.116 — 326.574 CAROLS 
900.00 79.389 116.301 70.054 — 294.353 41.622 —399.023 -335.056 — 325.509 18.892 
1000.00 81.672 124.784 75.108 — 286.299 49.676 -—411.083 -334.997 — 324.452 16.948 
1100.00 83.839 132.671 79.987 — 278.022 57.953 — 423.960 -334.927 — 323.400 We peisi7/ 
1200.00 85.929 140.056 84.688 — 269.533 66.442 —437.601 -334.839 — 322.356 14.032 
1300.00 87.963 147.015 89.217 — 260.838 Wye -—451.957 -334.726 — 321.320 12.911 
1400.00 89.958 153.607 93.583 — 251.942 84.033 -— 466.991 -334.583 — 320.294 11.950 
1500.00 91.922 159.880 97.795 — 242.848 93.127 -— 482.668 -334.408 — 319.280 Talal’ 

References 

Phase H/S Cy Remarks 

SOL Nb1 Nb1,e Tk1 MPT= 3523. 

HfBr4 HAFNIUM TETRABROMIDE 498.106 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) i) Il kJ / mol ] [ - 

SOL 298.15 127.612 238.488 238.488 — 767.346 0.000 —838.451 -—767.346 —734.703 128.717 
300.00 127.729 239.278 238.490 —767.110 0.236 —838.893 -767.437 —734.500 127.888 
400.00 134.072 276.892 243.576 —754.020 13.326 —864.776 -—825.925 —711.313 92.888 
500.00 140.415 307.491 253.389 —740.295 27.051 —894.041 -822.274 — 683.073 71.360 
600.00 146.758 333.652 264.636 —725.937 41.409 —926.128 -818.118 — 655.614 57.076 
700.00 153.101 356.751 276.176 -—710.944 56.402 -—960.670 -813.437 — 628.893 46.929 

References 

Phase H/S$S Cy 

SOL Pa2 Pa2 


] 


498.106 


Phase i 
[K] 


GAS 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 


References 
Phase int HS 


GAS Pa2 


[(_—— 


C 


103.555 
103.609 
105.512 
106.403 
106.897 
107.203 
107.409 
107-557 
107.669 


Pa2 


HAFNIUM TETRABROMIDE (GAS) 

S —(G-H298)/T H H-H298 G 
J/(K mol) ‘a | kJ / mol 
418.928 418.928  -656.888 0.000  -781.791 
419.569 418.930 -656.696 0.192 -782.567 
449.674 423.022 -646.227 10.661 — 826.097 
473.325 430.802 -635.626 21.262 -872.289 
492.772 439.558  -624.959 31.929 -920.623 
509.275 448.368 -614.253 42635 -970.746 
523.605 456.897 -603.522 53.366  -1022.405 
536.265 465.026 -592.773 64.115 -1075.411 
547.603 472.726 -582.011 74.877 =-—1129.614 


665 


HfBr4{g] 
AH; AG; log K; 
[ = 

— 656.888 —678.043 118.790 
— 657.024 — 678.173 118.080 
-—718.132 — 672.633 87.837 
-—717.605 — 661.321 69.088 
-—717.140 — 650.109 56.597 
—716.746 —638.969 47.680 
—716.428 — 627.881 40.996 
-—716.188 — 616.828 35.800 
—716.028 — 605.797 31.644 


| 


666 


HfC HAFNIUM CARBIDE 


Phase TT (es S  -(G-H298)/T H H-H298 fe 
[K] | [————J/(K mol) al kJ / mol 


SOL 298.15 34.421 41.221 41.221 — 251.040 0.000 -—263.330 
300.00 34.611 41.434 41.221 =290:976 0.064 -—263.406 
400.00 41.484 52.463 42.678  —247.126 3.914 —268.111 
500.00 44.958 62.130 45.625  -—242.788 8.252 —273.853 
600.00 47.093 70.528 49.092 -238.178 12.862 -—280.495 
700.00 48.597 77.906 52.692 -233.390 17.650 -287.924 
800.00 49.763 84.474 56.262 -—228.470 22.570 -296.049 
900.00 50.734 90.393 59.731 - 223.444 27.596  -304.798 

1000.00 51.584 95.783 63.070 -218.327 32.713 -314.110 
1100.00 52.354 100.737 66.2725 = =2id 129" 37.911 — 323.940 
1200.00 53.069 105.323 69.338 -207.858 43.182 -334.245 
1300.00 53.747 109.598 72.272 -202.517 48.523 -344.994 
1400.00 54.397 113.605 75.083 —-197.109 53.931 — 356.156 
1500.00 55.027 117.379 77.778  —191.638 59.402  -367.707 
1600.00 55.641 120.950 80.366 -186.105 64935  -379.625 
1700.00 56.243 124.342 82.854 -180.510 70.530  -391.891 
1800.00 56.835 127.573 85.249 -174.856 76.184  -404.488 
1900.00 57.420 130.662 87.558 -169.144 81.896 -417.401 
2000.00 D999 133.622 89.788 -163.373 87.667 -430.616 
2100.00 58.574 136.466 91.944 -157.544 93.496 -444.122 
2200.00 59.144 139.204 94.030 -151.658 99.382 -457.906 
2300.00 SS 141.845 96.052 -—145.715 105.325 -471.959 
2400.00 60.275 144.398 98.013 -139.716 111.324 -486.272 
2500.00 60.836 146.870 99.918 -133.660 117.380 -500.836 
2600.00 61.396 149.267 101.771 —127.549 123.491 —515.643 
2700.00 61.954 151.595 103.573 -121.381 129.659 -530.687 
2800.00 62.510 153.858 105.329 -115.158 135.882 -545.960 
2900.00 63.065 156.061 107.040  -108.879 142.161 — 561.457 
3000.00 63.619 158.209 108.710  -102.545 148.495 -577.171 


3100.00 64.173 160.304 110.341 -96.155 154.885 -—593.097 
3200.00 64.725 162.350 111.934 —89.710 161.330 — 609.230 
3300.00 65.276 164.350 113.492 -—83.210 167.830  -625.565 
3400.00 65.827 166.307 WOHIZ -—76.655 174.385 — 642.098 
3500.00 66.377 168.223 116.510 -—70.045 180.995 — 658.825 
3600.00 66.927 170.101 117.973 —63.380 187.660 — 675.742 
3700.00 67.476 171.942 119.406 —56.660 194.380 — 692.844 
3800.00 68.025 173.748 120.813 —49.884 201.156 —710.129 
3900.00 68.574 W283} 122.193 —43.055 207.985 —727.593 

References 

Phase H/S Cy Remarks 


SOL Nb1/Sh1 = Shi Kul MPT= 4108. 


AH; AG; 
-251.040  -248.632 
-251.040 -248.618 
-250.840  -247.833 
-250.522 -247.118 
-250.258  -246.463 
-250.089 -245.845 
— 250.011 — 245.245 
-250.012 -—244.650 
-250.085  -244.051 
- 250.223 -243.442 
-250.419  -242.817 
-250.669 -242.174 
-250.965 -—241.510 
-—251.304 -240.823 
-251.682  -240.112 
-252.096 -239.376 
-— 252.542  -238.615 
-253.019 -237.829 
-253.528 -237.016 
— 260.601 — 235.890 
- 260.867 -234.707 
-261.085  -233.513 
- 261.256 -232.310 
-261.378 -231.102 
-285.175  -228.933 
-284.865 -226.776 
-284.507 -224.631 
-284.100 -222.499 
-— 283.644  -220.383 
- 283.139 -218.282 
- 282.586  -216.199 
-— 281.983 -214.134 
- 281.332 -212.087 
- 280.632  -210.061 
- 279.884 -208.055 
-279.087 -206.070 
- 278.242  -204.108 
-277.349 -202.169 


190.501 


log Ky 


] 


249.395 


Phase WV 
(K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nM Ws 


GAS Tk1 


HAFNIUM DICHLORIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) lel kJ / mol 


295.390 295.390  -317.984 0.000  -406.055 
295.748 295.392 -317.877 0.107 -406.601 
312.652 297.684 -311.997 5.987 -—437.058 
326.055 302.064 -305.989 11.995 -469.016 
337.136 307.013  -299.910 18.074 -502.192 
346.576 312.007 -293.786 24.198  -536.389 
354.799 316.853 -287.627 30.357 -571.467 
362.084 321.482  -281.442 36.542  -607.318 
368.626 325.875 -275.233 42.751 — 643.859 
374.562 330.035  -269.004 48.980 -681.023 
379.999 333.975 —-262:756 55.228 —-—718.755 
385.014 337.711 -256.491 61.493 -757.008 
389.669 341.258 -250.209 67.775 -—795.745 
394.014 344632  -243.910 74.074 -834.932 
398.089 347.847  -237.597 80.387 -874.539 
401.926 350.916 -231.268 86.716 -914.542 
405.552 353.852  -224924 93.060 -954.917 
408.990 356.664 -218.565 99.419 -995.646 
412.259 359.363 -212.192 105.792 -1036.710 


AH; AG; 
~317.984 -326.546 
-317.988  -326.600 
Sister ou —er0add 
-318.440  -332.226 
~318.762  -334.955 
-319.156  -337.623 
~319.621  -340.231 
-320.155  -342.775 
~320.757 -345.257 
~321.428  -347.675 
~322.167  -350.029 
~322.974 -352.319 
~323.848  -354.544 
-324.789  -356.704 
-325.799  -358.799 
~326.877 -360.829 
~328.023  -362.793 
~329.238  -364.692 
~330.521  -366.525 


667 


HfC12[g] 


log Ky 


668 


HfCI3[g] HAFNIUM TRICHLORIDE (GAS) 284.848 
Phase Y Cc S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) je) kJ / mol [ = ] 
GAS 298.15 76.569 352.821 352.821 — 644.336 0.000 —749.529 -644.336 — 636.760 111.558 
300.00 76.677 353.295 352.822 — 644.194 0.142 —750.183 -644.336 -—636.713 110.862 
400.00 80.562 375.959 355.886 — 636.307 8.029 —786.690 -—644.263 -— 634.180 82.815 
500.00 82.529 394.167 361.782 — 628.143 16.193 —825.227 -644.144 -—631.673 65.990 
600.00 83.742 409.329 368.478 —619.825 24.511 — 865.423 -644.045 —629.189 54.776 
700.00 84.599 422.305 375.263 —611.406 32.930 -—907.020 -643.983 -—626.718 46.766 
800.00 85.266 433.647 381.867 -—602.912 41.424 -—949.830 -643.964 — 624.254 40.760 
900.00 85.822 443.723 388.191 — 594.357 49.979 -—993.707 -643.992 —621.789 36.088 
1000.00 86.310 452.791 394.205 — 585.750 58.586 -1038.541 -644.067 —619.318 32.350 
1100.00 86.753 461.038 399.911 —577.096 67.240  -1084.238 -644.190 — 616.838 29.291 
1200.00 87.165 468.605 405.325 — 568.400 75.936  -1130.726 -644.363 -—614.344 26.742 
1300.00 87.556 475.597 410.465 — 559.664 84.672 -1177.940 -644.585 — 611.833 24,584 
1400.00 87.931 482.099 415.352 — 550.890 93.446 -1225.829 -644.857 — 609.304 22.733 
1500.00 88.295 488.178 420.007 —542.078 102.258 -1274.346 -645.180 — 606.754 21.129 
1600.00 88.650 493.888 424.448 —533.231 111.105 -1323.452 -—645.554 —604.180 19.724 
1700.00 88.998 499.273 428.692 —524.348 119.988 -1373.113 -645.980 —601.582 18.484 
1800.00 89.341 504.370 432.756 —515.431 128.905 -1423.297 -646.458 — 598.956 17.381 
1900.00 89.680 509.209 436.654 —506.480 137.856  -1473.978 -646.989 — 596.303 16.394 
2000.00 90.015 513.818 440.398 —497.496 146.840 -1525.131 -647.573 — 593.621 15.504 
References 
Phase H/S C, 
GAS Tk1 e 
HfCl4 HAFNIUM TETRACHLORIDE 320.301 
Phase ili Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] J/(K mol) Tl kJ / mol [ - ] 
SOL 298.15 120.509 190.665 190.665 —990.353 0.000 -1047.200 -990.353 —901.169 157.881 
300.00 120.637 191.411 190.667 —990.130 0.223 -1047.553 -990.303 —900.616 156.811 
400.00 125.267 226.837 195.466 —977.804 12.549 -1068.539 -987.525 — 871.136 WS /5E. 
500.00 127.619 255.067 204.659 —965.149 25.204 -1092.683 -984.701 — 842.365 88.001 
588.60 128.934 275.997 213.863 — 953.780 36.573 -1116.232 -982.215 —817.352 WAX 
References 
Phase H/S C, Remarks 
SOL Nb1,Pa2 Pa2 Pa2 SPT= 588.6, L= 98.02 kJ 
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320.301 HAFNIUM TETRACHLORIDE (GAS) HfCl4{[g] 

Phase TT Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (Kil) lel kJ / mol ] [ - 

GAS 298.15 98.944 372.611 372.611 — 885.711 0.000 -—996.805 -885.711 — 850.774 149.052 
300.00 99.042 373.223 372.613 — 885.528 0.183 -—997.495 -885.701 — 850.558 148.095 
400.00 102.678 402.279 376.550 —875.419 10.292 -1036.331 -885.140 — 838.927 109.553 
500.00 104.511 425.409 384.088 — 865.050 20.661 -1077.755 -884.602 — 827.437 86.442 
600.00 105.557 444 564 392.617 — 854.543 31.168 -1121.281 -884.130 —816.050 71.043 
700.00 106.208 460.888 401.233 — 843.952 41.759 -1166.574 -883.735 — 804.736 60.050 
800.00 106.639 475.100 409.597 — 833.308 52.403 -1213.389 -883.420 -—793.472 51.808 
900.00 106.939 487.679 417.587 — 822.628 63.0838 -1261.540 -883.185 —782.244 45.400 
1000.00 107.156 498.958 425.170 — 811.923 73.788  -1310.881 -883.033 —771.037 40.275 

References 

Phase i os) C, 

GAS Pa2 Pa2 

254.484 HAFNIUM TETRAFLUORIDE HfF4 

Phase i C, S —(G-H298)/T H H-H298 G AH AG; log Ky 
[K] [ J/(K mol) I I kJ / mol ] [ - 

SOL 298.15 100.418 112.968 112.968 -1930.498 0.000 -1964.179 -1930.498 -1830.267 320.655 
300.00 100.754 113.590 112.970 -1930.312 0.186 -1964.389 -1930.475 -1829.645 318.569 
400.00 113.139 144.494 117.099 -1919.540 10.958 -1977.338 -1928.744 -1796.273 234.569 
500.00 119.720 170.510 125.252 -1907.869 22.629 -1993.124 -1926.489 -1763.410 184.222 
600.00 124.016 192.739 134.693 -1895.670 34.828  -2011.314 -1924.001 -1731.025 150.699 
700.00 W272 212.108 144.398  -1883.101 47.397  -2031.577 -1921.374 -1699.068 126.786 
800.00 129.876 229.275 153.955 -1870.242 60.256 -2053.662 -1918.645 -1667.495 108.876 
900.00 132.184 244.708 163.196 -1857.137 73.361 -2077.374 -1915.830 -1636.269 94.967 
1000.00 134.284 258.745 172.059 -1843.812 86.686 -2102.557 -1912.936 -1605.361 83.855 
1100.00 136.249 271.637 180.534 -1830.285 100.213  -2129.085 -1909.968  -1574.747 74.779 
1200.00 138.122 283.573 188.629 -1816.566 113.932 -2156.853 -1906.927 -1544.406 67.226 
1235.50 138.770 287.609 191.415 -1811.651 118.847 -2166.992 -1905.831  -1533.698 64.842 

References 

Phase H/S Cy Remarks 

SOL Nb1 Pa2 Pa2 NSPS 28S 


] 
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HfF4[g] HAFNIUM TETRAFLUORIDE (GAS) 254.484 

Phase Tf C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] J/(K mol) [ kJ / mol [ - 

GAS 298.15 91.041 336.440 336.440 -1669.834 0.000 -1770.144 -—1669.834 -1636.231 286.661 
300.00 91.223 337.004 336.442  -1669.665 0.169 -1770.767 -—1669.829 -1636.022 284.857 
400.00 97.714 364.265 340.115 -1660.174 9.660 -1805.880 -1669.378 -1624.815 212.179 
500.00 100.844 386.442 347.233 -1650.230 19.604 -1843.451 -1668.849 -1613.736 168.586 
600.00 102.650 405.000 355.357 + -—1640.048 29.786 -—1883.048 -1668.379 -1602.759 139.533 
700.00 103.831 420.918 363.613 -1629.720 40.114 -1924.363 -1667.993 -1591.854 118.786 
800.00 104.680 434.841 371.665 -1619.293 50.541 -1967.166 -—1667.696 -1580.998 103.229 
900.00 105.334 447.210 379.384 -1608.791 61.043  -2011.280 -—1667.483 -1570.175 91.131 
1000.00 105.869 458.336 386.732 -—1598.230 71.604  -2056.566 -—1667.353 -1559.370 81.453 
1100.00 106.325 468.449 393.708  -1587.620 82.214  -2102.913 -1667.302 -1548.575 73.536 
1200.00 106.728 477.718 400.328 -1576.967 92.867 -2150.228 -—1667.328 —-—1537.781 66.938 
1300.00 107.093 486.275 406.615 -1566.275 103.559 -2198.483 -1667.429 -1526.982 61.355 
1400.00 107.430 494.224 412.592 -1555.549 114.285 -2247.463 -—1667.603 -1516.172 56.569 
1500.00 107.747 501.647 418.284 -1544.790 125.044 -2297.260 —1667.849 -1505.348 52.421 

References 

Phase H/S Cy 

GAS Pa2 Pa2 

Hfl4 HAFNIUM TETRAIODIDE 686.108 

Phase ili C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) ll kJ / mol ] [ - 

SOL 298.15 144.324 269.868 269.868 — 493.712 0.000 -—574.173 -493.712 — 491.932 86.184 
300.00 144.381 270.761 269.871 — 493.445 0.267 -—574.673 -493.694 — 491.921 85.651 
400.00 147.503 312.724 275.571 — 478.851 14.861 -—603.940 -524.990 — 490.339 64.032 
500.00 150.624 345.974 286.439 — 463.944 29.768 —636.931 -609.161 — 473.621 49.479 
600.00 153.745 SOvale 298.735 — 448.726 44.986 —672.953 -604.210 — 446.975 38.913 
700.00 156.867 397.646 311.194 — 433.195 60.517 -—711.548 -599.047 — 421.174 31.428 
800.00 159.988 418.797 323.347 — 417.353 76.359 —752.390 -593.666 —396.128 25.865 

References 

Phase H/S Cy 

SOL Pa2 Pa2 


] 


] 


686.108 HAFNIUM TETRAIODIDE (GAS) Hfl4{g] 
Phase il Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) al kJ / mol ] [ - ] 
GAS 298.15 105.101 443.362 443.362 — 364.008 0.000 —496.196 -364.008 -— 413.955 72.523 
300.00 105.138 444.013 443.364 — 363.814 0.194 -497.017 -364.063 — 414.265 72.130 
400.00 106.409 474.459 447.507 — 353.227 10.781 —543.011 -399.367 — 429.409 56.075 
500.00 106.999 498.274 455.365 — 342.553 21.455 -—591.691 -487.770 — 428.380 44.753 
600.00 107.321 517.814 464.194 — 331.836 S2aIte -—642.524 -487.320 — 416.546 36.264 
700.00 107.516 534.373 473.066 — 321.093 42.915 —695.155 -486.945 — 404.781 30.205 
800.00 107.643 548.739 481.647 —310.335 53.673 —749.326 -486.649 —393.065 25.664 
900.00 107.731 561.422 489.820 — 299.566 64.442 —804.846  -486.434 — 381.380 22.105 
1000.00 107.795 SUA TOIT 497.558 — 288.790 75.218 —861.566 -486.303 — 369.715 19.312 
References 
Phase H/S$S Cy 
GAS Pa2 Pa2 
192.497 HAFNIUM NITRIDE HfN 
Phase if Cy S) —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) | lh kJ / mol ] [ - ] 
SOL 298.15 39.413 48.116 48.116 -— 373.631 0.000 —387.977 -373.631 — 346.427 60.693 
300.00 39.517 48.360 48.117 — 373.558 0.073 —388.066 -373.633 — 346.258 60.289 
400.00 43.429 60.327 49.722 — 369.389 4.242 —393.520 -373.535 — 337.139 44.026 
500.00 45.711 70.281 52.867 — 364.924 8.707 —400.064 -373.230 — 328.073 34.274 
600.00 47.363 78.767 56.494 — 360.267 13.364 -407.527 -372.830 —319.078 27.778 
700.00 48.721 86.173 60.216 — 355.461 18.170 -—415.782 -372.387 —310.154 23.144 
800.00 49.921 92.758 63.879 — 350.528 23.103 —424.734 -371.926 —301.295 19.673 
900.00 51.028 98.703 67.424 — 345.480 28.151 -— 434.312 -371.460 — 292.494 16.976 
1000.00 52.076 104.134 70.827 — 340.324 33.307 -—444.458 -370.995 — 283.745 14.821 
1100.00 53.085 109.145 74.085 — 335.066 38.565 -—455.125 -370.532 — 275.042 13.061 
1200.00 54.067 113.806 77.203 — 329.708 43.923 —466.275 -370.071 — 266.382 11.595 
1300.00 55.029 118.172 80.189 — 324.253 49.378 -—477.876 -369.612 — 257.759 10.357 
1400.00 55.976 122.284 83.050 —318.703 54.928 —489.901 -369.153 —249.173 9.297 
1500.00 56.913 126.178 85.797 —313.058 60.573 —502.326 -368.694 — 240.619 8.379 
1600.00 57.841 129.881 88.437 - 307.321 66.310 -—515.130 -368.233 — 232.095 (eDiets 
1700.00 58.764 133.415 90.980 — 301.490 72.141 —528.296 -367.769 — 223.601 6.870 
1800.00 59.683 136.800 93.432 — 295.568 78.063 —541.808 -367.301 —215.134 6.243 
1900.00 60.599 140.052 95.801 — 289.554 84.077 -—555.652 -366.828 — 206.693 5.682 
2000.00 61.514 143.183 98.092 — 283.448 90.183 -—569.815 -366.348 - 198.277 5.178 
2100.00 62.429 146.207 100.312 -277.251 96.380 —584.285 -372.397 — 189.598 4.716 
2200.00 63.345 149.132 102.464 -—270.962 102.669 -—599.053 -371.600 - 180.912 4.295 
References 
Phase nl es Cy 
SOL Pa3 Pa3 
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HfO2 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1973.00 


SOL-B 1973.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3173.00 


LIQ 3173.00 
3200.00 
3300.00 


References 
Phase Ab dS 


SOL-A Nb1 
SOL-B Sh1 
LIQ shi 


—S 


Cp 


60.251 
60.447 
67.643 
71.460 
73.946 
75.805 
77.329 
78.659 
79.867 
80.997 
82.073 
83.110 
84.121 
Soullilil 
86.086 
87.048 
88.002 
88.948 
89.634 


108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 
108.784 


108.784 
108.784 
108.784 


HAFNIUM DIOXIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) lL kJ / mol 
59.329 59.329 -1144.742 0.000 -1162.431 
59.702 59.330 -1144.630 0.112 -1162.541 
78.207 61.804 -1138.181 6.561 -1169.464 
93.747 66.683 -1131.210 13.532 -1178.083 
107.009 72.326 -1123.932 20.810 -1188.137 
118.553 78123 -1116.441 28.301 -1199.428 
128.778 83.828 -1108.782 35.960 -1211.804 
137.964 89.341 -1100.981 43.761 -1225.149 
146.315 94.627 -1093.054 51.688 -1239.369 
153.981 99.679 -1085.011 59.731 -1254.389 
161.075 104.504 -1076.857 67.885 -1270.146 
167.685 109.112 -1068.597 76.145 -1286.588 
173.881 113.520 -1060.236 84.506 -1303.670 
179.719 117.740 -1051.774 92.968 -1321.352 
185.243 121.788 -1043.214 101.528 -1339.603 
190.491 125.676 -1034.557 110.185 -1358.392 
195.494 129.417 -1025.805 118.937 -1377.693 
200.277 133.022 -1016.957 127.785 -1397.483 
203.643 135.573 -1010.439 134.303 -1412.227 
5.302 10.460 

208.945 135.573 -999.979 144.763 -1412.227 
210.423 136.573  -997.042 147.700 -1417.888 
215.731 140.217 -986.163 158.579 -1439.198 
220.792 143.766  -975.285 169.457 -1461.026 
225.627 147.221 -964.406 180.336 -1483.349 
230.257 150.585  -953.528 191.214 -1506.145 
234.698 153.861  -942.650 202.092 -1529.304 
238.964 157.053 -931.771 212.971 -1553.079 
243.070 160.163  -920.893 223.849 -1577.182 
247.026 163.195  -910.014 234.728 -1601.688 
250.844 166.152 -899.136 245.606 -1626.582 
254.532 169.037  -888.258 256.484 -1651.852 
258.099 171.853  -877.379 267.363 -1677.485 
260.631 173.866  -869.438 275.304 -1696.419 
32.966 104.600 

293.596 173.866  -764.838 379.904 -1696.419 
294.518 174.880 -761.901 382.841 -1704.358 
297.865 178.556  -751.022 393.720 -1733.978 


AH; AG; 
—1144.742 -—1088.280 
—1144.732 -—1087.930 
—1143.867 -1069.111 
—1142.644 -—1050.559 
—1141.292 -1032.268 
—1139.897 -—1014.207 
-1138.493 -996.347 
—1137.091 — 978.663 
—1135.697 —961.135 
-—1134.308 -—943.746 
-—1132.926  -926.483 
-1131.549  -909.336 
—1130.175 — 892.294 
-—1128.806 -—875.350 
-1127.440 -858.498 
—1126.079 — 841.731 
—1124.722 -—825.043 
-1123.370 -808.431 
—1122.386 -—796.350 
= Nit i 9200es —796:350 
—1111.049 —792.037 
—1114.399 -775.878 
Vt TO, — 759.838 
-1107.645 -743.951 
—1104.301 WieorelO 
-1100.980 -712.608 
-1121.403 -696.182 
-1117.789 -679.896 
-1114.195  -663.744 
-1110.622 -647.720 
-1107.068 -631.818 
-1103.532  -616.035 
-1100.962 -604.585 

-996.362 -604.585 
-995.414 -601.255 
-991.914 -588.992 


210.489 


log Ky 
| 


190.662 
189.425 
139.612 
109.751 
89.867 
75.681 
65.055 
56.800 
50.205 
44.815 
40.329 
36.538 
33.292 
30.482 
28.027 
25.863 
23.942 
22.225 
21.083 


21.083 
20.686 
19.299 
18.041 
16.896 
15.849 
14.889 
13.986 
13.153 
12.382 
11.667 
11.001 
10.380 

9.953 


9.953 
9.814 
9.323 
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314.108 HAFNIUM STRONTIUM TRIOXIDE HfSrO3 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] ate Kemol) ik kJ / mol [ - 

SOL 298.15 103.932 123.846 123.846 -1786.150 0.000 -1823.075 -1786.150 -1701.738 298.137 
300.00 104.233 124.490 123.848 -1785.957 0.193 -1823.305 -1786.136 -1701.214 296.208 
400.00 115.274 156.187 128.095 -1774.913 11.237 -1837.388 -1784.918 -1673.070 218.481 
500.00 WA M27 182.594 136.431 -1763.068 23.082  -1854.365 -1783.277 -1645.294 171.883 
600.00 124.937 205.035 146.042 -1750.754 35.396  -1873.775 -1781.571 -1617.858 140.847 
700.00 127,782.04 224 517, 155.892 -1738.112 48.038 -1895.274 -1779.962 -1590.702 118.700 
800.00 130.113 241.736 165.567 -1725.214 60.936 -1918.603 -1778.536 -1563.765 102.103 
900.00 132.146 257.181 174.903 -1712.100 74.050 -1943.562 -1778.115 -1536.913 89.200 
1000.00 133.993 271.201 183.842 -1698.791 87.359 -1969.992 -1776.835 -1510.181 78.884 
1100.00 135.718 284.053 192.376 -1685.305 100.845 -1997.764 -1782.830 -1483.227 70.433 
1200.00 137.361 295,936 200.517 -—1671.651 114.499 -2026.770 -1781.236 -1456.061 63.381 
1300.00 138.946 306.991 208.287 -—1657.835 128.315 -2056.923 -1779.608 -1429.029 57.419 
1400.00 140.489 317.345 215.711 -1643.863 142.287 -2088.145 -1777.946 -1402.123 52.314 
1500.00 142.000 327.089 222.814 -1629.738 156.412 -2120.371 -1776.248 -1375.338 47.894 
1600.00 143.488 336.301 229.622 -1615.463 170.687 -2153.545 -1774.516 -1348.667 44.029 
1700.00 144.957 345.044 236.156 -1601.041 185.109 -2187.616 —1909.687 -1323.400 40.663 
1800.00 146.412 353.371 242.439 -1586.472 199.678 -2222.540 -1906.457 -1289.005 37.406 
1900.00 147.856 361.326 248.488 -1571.759 214.391 -2258.278 -1903.197 -1254.791 34.497 

References 

Phase nhs C, Remarks 

SOL Tk1 e Tk1 MPT= 3163., L= 73.2 kJ 

200.590 MERCURY Hg 

Phase lj C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [= J/(K mol) jest kJ / mol ] ae 

LIQ 298.15 2Y US 75.898 75.898 0.000 0.000 =22.629 0.000 0.000 0.000 
300.00 27.963 76.071 75.898 0.052 0.052 — 22.770 0.000 0.000 0.000 
400.00 27.404 84.027 76.987 2.816 2.816 — 30.795 0.000 0.000 0.000 
500.00 PU ME 90.113 79.027 5.543 5.543 — 39.514 0.000 0.000 0.000 
600.00 27.141 95.063 81.300 8.258 8.258 — 48.780 0.000 0.000 0.000 
629.30 27.161 96.357 SL 9.053 9.053 —51.584 0.000 0.000 0.000 

References 

Phase a es Cy Remarks 

LIQ Hu1 Hu Hu1,e MPT= 234.29, L= 2.3 kJ / BPT= 629.3, L= 59.2 kJ 


| 
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Hg[g] MERCURY (GAS) 200.590 
Phase il C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky; 
[K] -—— JI//((s {antall) || kJ / mol ] [ - ] 
GAS 298.15 20.786 174.967 174.967 61.404 0.000 9.238 61.404 31.866 —5.583 
300.00 20.786 175.096 174.968 61.442 0.038 8.914 61.391 31.683 —5.517 
400.00 20.786 181.076 175.783 63.521 PLN -8.909 60.705 21.886 — 2.858 
500.00 20.786 185.714 WHEoee. 65.600 4.196 —27.257 60.057 12.256 — 1.280 
600.00 20.786 189.504 179.046 67.678 6.274 -— 46.024 59.421 2.756 -—0.240 
700.00 20.786 192.708 180.775 69.757 8.353 —65.139 0.000 0.000 0.000 
800.00 20.786 195.483 182.444 71.836 10.432 —84.551 0.000 0.000 0.000 
900.00 20.786 197.932 184.032 73.914 12.510 — 104.224 0.000 0.000 0.000 
1000.00 20.786 200.122 185.533 75.993 14.589 — 124.129 0.000 0.000 0.000 
1100.00 20.786 202.103 186.951 78.071 16.667 — 144.242 0.000 0.000 0.000 
1200.00 20.786 203.911 188.290 80.150 18.746 — 164.544 0.000 0.000 0.000 
1300.00 20.786 205.575 189.556 82.229 20.825 -— 185.019 0.000 0.000 0.000 
1400.00 20.786 207.116 190.756 84.307 22.903 — 205.655 0.000 0.000 0.000 
1500.00 20.786 208.550 191.895 86.386 24.982 — 226.439 0.000 0.000 0.000 
1600.00 20.786 209.891 192.978 88.464 27.060 — 247.362 0.000 0.000 0.000 
1700.00 20.786 211.151 194.011 90.543 29.139 — 268.414 0.000 0.000 0.000 
1800.00 20.786 212.339 194.996 92.622 31.218 — 289.589 0.000 0.000 0.000 
1900.00 20.786 213.463 195.939 94.700 33.296 —310.880 0.000 0.000 0.000 
2000.00 20.786 214.530 196.842 96.779 35.375 — 332.280 0.000 0.000 0.000 
References 
Phase iV & Cy 
GAS Hu1 Hu1 
Hg3(AsO4)2 TRIMERCURY DIARSENATE 879.608 
Phase ile C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] lames a1 (mot) [ kJ / mol ] [ - ] 
SOL 298.15 261.716 323.465 323.465  -1270.974 0.000 -1367.415 -1270.974 -1033.578 181.079 
300.00 262.319 325.086 323.470  -1270.489 0.485 -1368.015 -1270.953 -1032.105 179.706 
400.00 286.234 404.158 334.089 -1242.946 28.028 -1404.610 —1268.600 —952.786 124.421 
500.00 301.474 469.759 354.850 -1213.519 57.455 -1448.399 -—1264.724 — 874.258 91.333 
600.00 313.300 525.804 378.784 -1182.762 88.212 -1498.244 —1259.993 —796.598 69.350 
700.00 323.514 574.881 403.364 -1150.912 120.062 -—1553.329 -—1431.015 —699.866 52.225 
800.00 332.868 618.698 427.590 -1118.088 152.886 -1613.046 —1423.239 -—595.941 38.911 
852.00 337.520 639.805 439.903 -1100.657 170.317 -1645.771 -—1418.985 -— 542.301 33.248 
References 
Phase H/S C, 
SOL G1 G1 
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280.494 MERCURY MONOBROMIDE (GAS) HgBr{g] 

Phase =-T Ge S  -(G-H298)/T H H-H298 G AH; AGy log K; 
[K] | [———J/(K mol) 1 kJ / mol ia 

GAS = 298.15. 37.212 = 271.546 ~=—- 271,546 104.182 0.000 23.220 104.182 68.540  -12.008 
300.00 37.221 271.777 271.547 = 104.251 ~—- 0.069 22.718 104.129 68.319 —11.895 
400.00 37.565 282.536 273.012 107.992 3.810 -5.023 87.865 59.680 -7.793 
500.00 37.785 290.944 275.788 111.760 . 7.578  =33.712 87.060 52.728  -5,.508 
600.00 37.956 297.848 278.906 115.547 11.365 -63.162 86.273 45.936  -3.999 
700.00 38.105 303.711 282.041 119.350 15.168 —-93.247 26.710 45.912  -3.426 
800.00 38.242 308.808 285.076 123.168 18.986 -123.878 26.575 48.665 -3.177 
900.00 38.371 313.320 287.968 126.998 22.816 -154.989 26.448 51.434 -2.985 
1000.00 38.496 317.369 290.709 130.842 26.660 -186.527 26.330 54.217 -2.832 
1100.00 38.618 321.044 293.302 134.698 30.516 -218.450 26.220 57.011 =2.707 
1200.00 38.738 324.409 295.756 138.565 34.383 -250.725 26.120 59.814  -2.604 
1300.00 38.856 327.514 298.081 142.445 38.263 -283.324 26.028 62.626 -2.516 
1400.00 38.974 330.398 + 300.288 146.337 42.155 -316.221 25.945 65.444 -2.442 
1500.00 39.091 333.091 302.386 150.240 46.058 -349.397 25.871 68.268 -2.377 
1600.00 39.207 335.618 304.385 154.155 49.973 -382.834 25.806 71.097 2.321 
1700.00 39.323 337.998 306.293 158.081 53.899 -416.515 25.751 73.929 -2.272 
1800.00 39.439 340.249 308.117 162.019 57.837 -450.429 25.704 76.765 2.228 
1900.00 39.554 342.384 309.865 165.969 61.787 -484.561 25.666 79.602  -2.188 
2000.00 39.669 344.416 311.542 169.930 65.748  -518.902 25.637 82.442 2.153 
2100.00 39.784 346.354 313.154 173.903 69.721 -553.442 25.617 85.283 -2.121 
2200.00 39.899 348.208 314.706 177.887 73.705 -588.170 25.606 88.124 2.092 
2273.00 39.983 349.512 315.803 180.803 76.621 -613.637 25.603 90.199  -2.073 

References 

Phase Ads Ga 

GAS Jat Jal 

360.398 MERCURY DIBROMIDE HgBr2 

Phase T GC. S  -(G-H298)/T H H-H298 G AH; AG log K; 
Kalo || J/(K mol) ia kJ / mol he 

SOL 298.15 75.316 170.314 170.314 -169.452 0.000 -220.231 -169.452 -152.221 26.668 
300.00 75.371 170.780 170.315 -169.313 0.139  -220.547 -169.504 -152.114 26.485 
400.00 78.299 192.864 173.307 -161.629 7.823 -238.775 -199.067 -140.163 18.303 
500.00 81.228 210.650 179.052 -153.653 15.799 -258.978 -197.510 -125.612 13.123 
514.00 81.638 212.899 179.943 -152.513 16.939  -261.943 -197.270 -123.602 12.561 

34.840 17.908 

LIQ 514.00 102.090 247.740 179.943 -134.605 34.847 -261.943 -179.362 -123.602 12.561 
591.00 102.090 261.991 189.726 -126.744 42.708  -281.580 -176.454 -115.456 10.204 

References 

Phase H/S Cp Remarks 

SOL Jal Jat 

LIQ Jat Jal Jal BPT= 591., L= 59.20 kJ 


] 


] 


676 


HgBr2[g] MERCURY DIBROMIDE (GAS) 360.398 
Phase ile Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (FS tana) ea kJ / mol ] [ - 
GAS 298.15 60.277 320.231 320.232 — 85.454 0.000 — 180.931 — 85.454 — 112.921 19.783 
300.00 60.301 320.604 320.233 — 85.342 0.112 — 181.524 — 85.534 — 113.091 19.691 
400.00 61.162 338.086 322.610 —79.264 6.190 -214.498 -116.702 — 115.887 15.133 
500.00 61.580 351.784 S27ai25 -73.124 12.330 —-249.016 -116.982 — 115.650 12.082 
600.00 61.814 363.034 332.200 — 66.954 18.500 —284.774 -117.244 — 115.359 10.043 
700.00 61.957 372.574 337.303 —60.765 24.689 —321.566 -176.289 — 108.386 8.088 
800.00 62.050 380.854 342.241 —54.564 30.890 -—359.247 -175.915 -98.712 6.445 
900.00 62.115 388.166 346.946 — 48.355 37.099 -—397.705 -175.543 — 89.083 S51 blo) 
1000.00 62.161 394.713 351.401 — 42.142 43.312 — 436.855 -175.173 -79.497 4.152 
1100.00 62.195 400.639 355.612 — 35,924 49.530 -—476.627 -—174.806 —69.947 3.322 
1200.00 62.221 406.052 359.593 —29.703 S5aon -—516.966 -174.444 — 60.430 2.630 
1300.00 62.242 411.034 363.361 — 23.480 61.974 -—557.823 -174.085 —50.944 2.047 
1400.00 62.258 415.647 366.933 —17.255 68.199 —599.160 -173.730 — 41.485 1.548 
1500.00 62.271 419.943 370.325 — 11.028 74.426 —640.942  -173.379 — 32.051 1.116 
1600.00 62.282 423.962 Sellers! —4.800 80.654 —683.139 -173.033 — 22.640 0.739 
1700.00 62.291 427.738 376.631 1.428 86.882 —725.726 -172.690 — 13.251 0.407 
1800.00 62.299 431.299 379.570 7.658 93.112 —768.680 -172.352 —3.882 0.113 
1900.00 62.306 434.667 382.382 13.888 99.342 —811.980 -172.019 5.468 —0.150 
2000.00 62.312 437.863 385.077 20.119 105.573 —855.607 -—171.690 14.801 —0.387 
References 
Phase ies Cy 
GAS Jal Jat 
Hg2Br2 DIMERCURY DIBROMIDE 560.988 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) eli kJ / mol ] [ - 
SOL 298.15 104.601 218.752 218.752 —204.179 0.000 —269.400 -204.179 — 178.761 31.318 
300.00 104.719 219.400 218.754 — 203.985 0.194 —269.805 -204.229 — 178.603 31.098 
400.00 109.581 250.248 222.927 — 193.251 10.928 — 293.350 -233.505 -— 163.944 21.409 
500.00 112.962 275.079 230.954 — 182.116 22.063 —319.656 -—231.517 — 146.776 15.334 
600.00 115.760 295.928 240.091 — 170.677 33.502 —348.234 -—229.225 — 130.039 tileo2al 
666.00 117.446 308.096 246.237 — 162.981 41.198 —368.173 -345.578 — 112.305 8.808 
References 
Phase H/S C, Remarks 
SOL Jal Jal Jal NSPT= 666. 


] 


] 


677 


236.043 MERCURY MONOCHLORIDE (GAS) HgCl[g] 

Phase I es S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] mol) boa kJ / mol = [ - 

GAS 298.15 36.415 259.957 259.957 78.450 0.000 0.944 78.450 56.834 —9.957 
300.00 36.431 260.182 259.957 78.517 0.067 0.463 78.434 56.700 —9.872 
400.00 37.040 270.757 261.395 82.195 3.745 — 26.108 77.614 49.580 —6.474 
500.00 37.366 279.060 264.128 85.916 7.466 — 53.614 76.823 42.664 —4.457 
600.00 37.582 285.893 267.202 89.664 11.214 — 81.871 76.039 35.905 =3.126 
700.00 37.745 291.699 270.298 93.431 14.981 — 110.758 16.468 35.916 — 2.680 
800.00 37.881 296.748 273.295 97.213 18.763 — 140.186 16.318 38.705 —2.527 
900.00 38.000 301.217 276.154 101-007 22.557 — 170.089 16.171 41.512 — 2.409 
1000.00 38.109 305.226 278.864 104.812 26.362 — 200.414 16.027 44 336 -—2.316 
1100.00 38.211 308.863 281.429 108.628 30.178 =231.122 15.887 47.174 — 2.240 
1200.00 38.309 312.192 283.856 112.454 34.004 —262.177 Sas) 50.024 —2.177 
1300.00 38.404 315.263 286.155 116.290 37.840 — 293.551 15.624 52.885 —2.125 
1400.00 38.496 318.112 288.337 120.135 41.685 —325.222 15.499 55.756 —2.080 
1500.00 38.587 320.771 290.412 123.989 45.539 —357.168 15.381 58.635 —2.042 
1600.00 38.677 323.264 292.388 127.852 49.402 — 389.371 15.267 61.523 —2.009 
1700.00 38.765 325.612 294.274 131.724 53.274 — 421.816 15.159 64.417 —1.979 
1800.00 38.853 327.830 296.077 135.605 SVMs — 454.489 15.056 67.318 — 1.954 
1900.00 38.940 329.933 297.804 139.495 61.045 — 487.378 14.958 70.224 —1.931 
2000.00 39.026 331.933 299.461 143.393 64.943 — 520.472 14.866 T3n35 —1.910 

References 

Phase H/S Cy 

GAS Jat Jat 

271.495 MERCURY DICHLORIDE HgCl2 

Phase T G, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) mall kJ / mol ] [ - 

SOL 298.15 73.915 144,494 144.494 — 230.120 0.000 -—273.201 -—230.120 — 184.050 32.245 
300.00 73.979 144.952 144.496 — 229.983 0.137 —273.469 -—230.098 — 183.764 31.996 
400.00 76.924 166.656 147.435 — 222.432 7.688 —289.094 -228.778 — 168.512 22.005 
500.00 79.377 184.090 153.079 —214.614 15.506 —306.659 -227.258 — 153.618 16.048 
550.00 80.522 191.710 156.249 —210.616 19.504 -—316.057 -226.429 — 146.294 13.894 

35.298 19.414 

LIQ 550.00 102.090 227.008 156.249 -191.202 38.918 -—316.057 -—207.015 — 146.294 13.894 
576.00 102.090 PS \ 28) 159.550 —188.548 41.572 —322.021 -206.014 — 143.447 13.008 

References 

Phase H/S Cy Remarks 

SOL Jal Jat 

LIQ Jal Jal Jal BPT= 576., L= 58:91 kJ 


678 


HgCl2[g] MERCURY DICHLORIDE (GAS) 271.495 
Phase ip C, S —(G-H298)/T H H-H298 G AH; AG, log Ky 
[K] (-———— JS iy) Lt kJ / mol ] [ - 
GAS 298.15 58.112 294.793 294.793 -146.294 0.000 -234.187 -146.294 -145.035 25.410 
300.00 58.157 295.153 294.794 -146.186 0.108  -234.732 -146.301 -145.028 20.202 
400.00 59.829 312.141 297.099 -140.277 6.017 -265.134 -146.623 -144.552 18.877 
500.00 60.683 325.593 301.500 -134.247 12.047 -297.044 -146.891 -144.003 15.044 
600.00 61.174 336.704 306468 -128.152 18142 -330.175 -147.146 -143.401 12.484 
700.00 61.479 346.159 311.480 -122.018 24276 -364.330 -206.188 -136.119 TOS 7, 
800.00 61.682 354.382 316340 -115.860 30.434 -399.366 -205.813 -126.134 8.236 
900.00 61.822 361.656 320.978 -109.684 36.610 -435.175 -205.442 -116.197 6.744 
1000.00 61.923 368.175 325.378  -103.497 42.797 -471.672 -205.074 -106.300 5.553 
1100.00 61.998 374.081 329.541 -97.300 48.994 -508.789 -204.710 —96.441 4.580 
1200.00 62.056 379.478 333.481 -91.098 55.196 -546.471 -204.350 — 86.614 3.770 
1300.00 62.100 384.447 337.213 -84.890 61.404 -584.670 -203.994 —76.817 3.087 
1400.00 62.135 389.050 340.753 -78.678 67.616 -623.348 -203.642 —67.047 2.502 
1500.00 62.164 393.338 344.117 -72.463 73.831 -662.470 -203.294 — 57.303 1.995 
1600.00 62.187 397.351 347.320 -66.245 80.049 -702.007 -202.951 — 47.581 1.553 
1700.00 62.207. 401.122 350.375 -60.026 86.268 -741.932 -202.613 — 37.881 1.164 
1800.00 62.224 404678 353.294 -53.804 92.490 -782.224 -202.281 — 28.201 0.818 
1900.00 62.238 408.042 356.088 -47.581 98.713  -822.861 -—201.954 — 18.538 0.510 
2000.00 62.250 411.235 358.766 -41.356 104.938  -863.827 -201.633 — 8.893 0.232 
References 
Phase H/S C, 
GAS Ja Jal 
Hg2Cl2 DIMERCURY DICHLORIDE 472.085 
Phase if Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) Ihaalt kJ / mol ] [ - 
SOL 298.15 101.948 192.535 192535 -264.927 0.000 -322.331 -264.927 -210.551 36.888 
300.00 102.041 193.166 192.537 -264.738 0.189 -322.688 -264.905  -210.214 36.601 
400.00 106.131 223.118 196.593  -254.317 10.610 -343.564 -263.479 -192.188 25.097 
500.00 109.271 247.148 204379  -243.542 21.385  -367.116 -261.730 -174.562 18.236 
600.00 112.038 267.319 213.232  -232.475 32.452 -392.866 -259.726 -157.312 13.695 
655.00 113.477 277.207 218.194 -226.273 38.654 -407.844 -376.670 -143.132 11.414 
References 
Phase H/S C, Remarks 
SOL Jat Jal Jal NSPT= 655. 


] 


679 


219.588 MERCURY MONOFLUORIDE (GAS) HgF{[g] 
Phase il) C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (Kamo) i} {I kJ / mol ] [=e] 
GAS 298.15 34.608 248.380 248.380 2.929 0.000 —71.125 2.929 —18.265 3.200 
300.00 34.644 248.594 248.380 2.993 0.064 —71.585 2.912 — 18.396 3.203 
400.00 35.946 258.764 249.758 6.531 3.602 —96.974 2.079 —25.371 SiGe 
500.00 36.595 266.861 252.397 10.161 UP — 123.269 1.301 — 32.143 3.358 
600.00 36.986 273.570 255.382 13.842 10.913 — 150.300 0.530 — 38.759 3.374 
700.00 37.256 279.293 258.400 WWA555 14.626 -177.951 —59.031 — 38.608 2.881 
800.00 37.462 284.282 261.330 21.291 18.362 -—206.135  -59.177 — 35.681 2.330 
900.00 37.630 288.704 264.130 25.046 22.117 —234.788  -—59.324 — 32.735 1.900 
1000.00 37.774 292.677 266.790 28.816 25.887 — 263.861 — 59.473 —29.773 eS 
1100.00 37.903 296.283 269.309 32.600 29.671 — 293.311 — 59.621 — 26.795 1.272 
1200.00 38.022 299.586 271.697 36.396 33.467 —323.107 -59.767 — 23.805 1.036 
1300.00 38.133 302.634 273.961 40.204 37.275 -—353.220 -59.911 — 20.802 0.836 
1400.00 38.240 305.464 276.111 44.023 41.094 —383.627  -60.052 — 17.788 0.664 
1500.00 38.342 308.106 278.157 47.852 44.923 -414.307 -60.190 — 14.765 0.514 
1600.00 38.441 310.583 280.107 51.691 48.762 —445.242  -60.325 —11.732 0.383 
1700.00 38.538 312.917 281.969 55.540 52.611 —476.419  -60.455 —8.691 0.267 
1800.00 38.633 315.122 283.750 59.399 56.470 -—507.822  -60.581 —5.642 0.164 
1900.00 38.727 317.214 285.457 63.267 60.338 —539.4389 -60.704 — 2.587 0.071 
2000.00 38.819 319.202 287.095 67.144 64.215 —571.261 — 60.821 0.475 —0.012 
References 


Phase at S Cy 


GAS Jat Jal 

238.587 MERCURY DIFLUORIDE HgF2 

Phase le Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] | I tld le kJ/mol ] [ - ] 


SOL 298.15 T4857 WIGIS15e  116:315 = 422584 0.000  -457.263 -422.584  -374.171 65.553 
300.00 74.895 116.778 116.317 -—422.445 0.1389 -457.479 -422.555 -373.871 65.097 
400.00 76.986 138.611 119.279 -414.851 7.733  -470.296 -420.939 -357.884 46.735 
500.00 79.077 =156.014 124.943 -407.048 15.536 -485.055 -419.226 -342.316 35.761 
600.00 81.169 170.617 131.370 -399.036 23.548 -501.406 -417.401 — 327.103 28.477 
700.00 83.261 183.286 137.901 —390.814 31.770 -519.115 -474.229  -305.568 22.802 
800.00 85.353 194.541 144.290 -382.384 40.200 -538.016 -471.483  -—281.659 18.390 
900.00 87.446 204.714 150.448 -373.744 48.840  -557.987 -468.570 -258.104 14.980 
918.00 87.822 206.450 151.529 -372.166 50.418 -561.687 -468.027 -253.900 14.447 
25.068 23.012 
LIQ 918.00 102.090 231.517 151.529 -349.154 73.430  -561.687 -445.015 -253.900 14.447 
919.00 102.090 231.629 151.616 -349.052 73.532  -561.919 -444.970 -253.692 14.420 


References 
Phase H/S C, Remarks 
SOL Jal Jal 


LIQ Jat Jat Ja BPT= 919., L= 92.0 kJ 


680 


HgF2[g] MERCURY DIFLUORIDE (GAS) 238.587 
Phase ill C, S —(G-H298)/T H H-H298 G AH; AG log K; 
[K] — J/(K mol) fea kJ / mol ] a 
GAS 298.15 53.970 265.982 265:962 29 Snir 0.000  -—373.019 -293.717  —289:927 50.794 
300.00 54.040 266.316 265.983  -293.617 0:100' —373.512 —=293)727 ~~ —289,904 50.477 
400.00 56.962 282.301 268.142  -—288.053 5.664  -400.974 -294.141 — 288.562 37.682 
500.00 58.650 295.210 272.307 -282.265 11.452 -429.870 -294.443 -287.131 29.996 
600.00 59.677 306.001 277.048 -276.345 17.372 -459.946 -294.711 — 285.643 24.867 
700.00 60.339 315.254 281.861 =2/0:342°) 23.375 ~=491-019' §=353:757) 277-473 20.705 
800.00 60.788 323.342 286.551 —264.284 29.483  -522.958 -353.384 -266.601 17.407 
900.00 61.104 330.521 291.045 —258.189 35.528 —555.658 —353:015  —255.775 14.845 
1000.00 61.335 336.972 295.321 —252.066 41.651 -—589.038 -352.651 — 244.990 IZ 797, 
1100.00 61.508 342.826 299.377 -245.924 47.793 -623.032 -352.293 -234.242 23 
1200.00 61.644 348.184 303.224 -239.766 53.951 —657.586 -—351.943  -223.525 9.730 
1300.00 61.744 353.122 306.875 -233.597 60.120 -692.655 -351.598 -212.838 8.552 
1400.00 61.827 357.701 310.344  -227.418 66.299 —f28.199) ~—351.261  =202177, 7.543 
1500.00 61.894 361.969 313.645  -221.232 72.485 -—764.185 -350.930  -191.539 6.670 
1600.00 61.950 365.965 316.792 -215.0389 78.678 -800.583 -350.606 -180.924 5.907 
1700.00 61.996 369.722 319.796 -208.842 84.875 -837.370 -350.289 -170.328 5.234 
1800.00 62.036 373.267 322.669 -202640 91.077 -874.521 -349.979 = 58) [oy 4.636 
1900.00 62.070 376.622 325.421 —196.435 97.282  -912.017 -349.675  -149.192 4.102 
2000.00 62.100 379.807 328.061 -—190.226 103.491 -949.840 -349.378 -138.648 3.621 
References 
Phase nl AS Cp 
GAS Jal Jal 
Hg2F2 DIMERCURY DIFLUORIDE 439.177 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) i} || kJ / mol ] [ - 
SOL 298.15 100.270 160.666 160.666  -485.344 0.000 -533.246 -485.344 -427.525 74.901 
300.00 100.386 161.286 160.668  -485.158 0.186 -533.544 -485.320 -427.167 74.376 
400.00 105.238 190.885 164.670  -474.858 10.486 -551.212 -483.762 -408.005 53.280 
500.00 108.657 = =9214.751 172.376 -464.156 21.188  -571.532 -481.877  -389.279 40.668 
600.00 111.512 234.819 181.154 -453.145 32.199 -594.037 -479.768  -370.954 32.294 
700.00 114.100 252.206 190.090 -441.863 43.481 -618.407 -595.0385  -339.722 25.350 
800.00 116.546 267.603 198.835 -430.330 55.014 -644.412 -591.265 -303.504 19.817 
900.00 118.910 281.467 207.258  -418.556 66.788  -671.876 -587.296 -267.770 15.544 
949.00 120.048 287.801 211.255 -412.702 72.642 -685.825 -585.278 -250.427 13.784 
References 
Phase ies C, Remarks 
SOL Jal Jat Jal NDPT= 949. GAS (Hg + HgF2) 


] 


201.598 


Phase ile 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase alas 


GAS Jat 


| Te 


Jal 


MERCURY MONOHYDRIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


219.711 
219.896 
228.777 
236.003 
242.116 
247.431 
252.147 
256.396 
260.268 
263.830 
267.130 
270.207 
273.088 
275.798 
278.356 
280.776 
283.072 
285.255 
287.332 


H H-H298 G 

IL Il kJ / mol 
219.711 238.488 0.000 172.981 
219,714 238.543 0.055 12575 
220.910 241.635 3.147 150.124 
223.228 244.876 6.388 126.874 
225.880 248.229 9.741 102.960 
228.587 2516679 13.191 78.477 
231.243 2552 Tdi e 16.723 53.494 
233.805 258:819% | 20.331 28.063 
236.261 262.495 24.007 2.227 
238.607 266.233 27.745 — 23.980 
240.848 270.026 31.538 — 50.530 
242.990 273.870 35.382 -77.399 
245.038 277.759 39.271 -104.565 
246.999 281.687 43.199 -132.011 
248.880 285.650 47.162  -159.719 
250.685 289.643 51.155 -187.677 
252.421 293.660 55.172  -215.871 
254.093 297.696 59.208 -244.288 
255.703 301.747 63.259 -272.918 


AH; AG; 
238.488 215.091 
238.465 214.946 
237.339 207.282 
236.391 199.881 
235.566 192.658 
176.047 192.203 
176.025 194.514 
176.067 196.823 
176.163 199.124 
176.302 201.414 
176.478 203.690 
176.683 205.949 
176.910 208.192 
177.156 210.418 
177.415 212.627 
177.682 214.820 
177.954 216.996 
178.225 219.158 
178.492 221.305 


681 


HgH{g] 


log Ky 
[ = 


— 37.683 
— 37.425 
— 27.068 
— 20.881 
lose 
— 14.342 
— 12.700 
— 11.423 
— 10.401 
—9.564 
—8.866 
S275 
—7.768 
= 187210 
— 6.942 
—6.601 
—6.297 
—6.025 
—5.780 


682 


Hgl[g] MERCURY MONOIODIDE (GAS) 327.494 
Phase T C, Ss —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] (KOON) hl kJ / mol ] [ - 
GAS 298.15 37.992 280.722 280.722 133.470 0.000 49.773 133.470 89.716 -15.718 
300.00 37.997 280.957 280.723 133.540 0.070 49.253 133.438 89.444  -15.574 
400.00 38.247 291.922 282.216 137.352 3.882 20.584 123.667 75.321 -—9.836 
500.00 38.497 300.484 285.044 141.190 7.720 -9.052 100.680 65.473 —6.840 
600.00 38.747 307.525 288.221 145.052 11.582 — 39.463 99.952 58.501 —5.093 
700.00 38.997 313.516 291.418 148.939 15.469 -70.522 40.459 58.286 —4.349 
800.00 39.248 318.740 294.513 152.851 19.381 — 102.141 40.406 60.837 -3.972 
900.00 39.498 323.377 297.468 156.789 23.319 — 134.251 40.375 63.393 -—3.679 
1000.00 39.748 327.552 300.271 160.751 27.281 — 166.801 40.365 65.951 —3.445 
1100.00 39.998 Solnooe 302.926 164.738 31.268 — 199.749 40.376 68.509 -—3.253 
1200.00 40.248 334.843 305.442 168.751 35.281 — 233.061 40.409 71.066 —3.093 
1300.00 40.499 338.074 307.830 172.788 39.318 — 266.709 40.464 73.618 -—2.958 
1400.00 40.749 341.085 310.099 176.850 43.380 — 300.668 40.541 76.166 —2.842 
1500.00 40.999 343.905 312.259 180.938 47.468 — 334.919 40.640 78.707 -2.741 
1600.00 41.249 346.559 314.321 185.050 51.580 — 369.444 40.760 81.241 -—2.652 
1700.00 41.499 349.067 316.292 189.187 STAY — 404.226 40.903 83.767 —2.574 
1800.00 41.750 351.446 318.179 193.350 59.880 — 439.253 41.068 86.284 —2.504 
1900.00 42.000 353.710 319.990 197.537 64.067 — 474.511 41.255 88.791 -2.441 
2000.00 42.250 355.871 SZileHoil 201.750 68.280 —509.991 41.464 91.288 —2.384 
References 
Phase ds C, 
GAS Jal Jat 
Hgl2 MERCURY DIIODIDE 454.399 
Phase T Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) al kJ / mol ] [ - 
SOL-A 298.15 77.746 181.326 181.326 — 105.437 0.000 -—159.499 -105.437 — 102.243 Uk} 
300.00 77.823 181.807 181.328 — 105.293 0.144 —159.835 -105.446 — 102.223 17.799 
400.00 82.006 204.769 184.430 -—97.302 8.135 -179.209 -121.857 — 100.529 13.128 
402.00 82.090 205.178 184.532 —97.138 8.299 -—179.619 -121.909 -— 100.422 13.048 
6.256 2515 
SOL-B 402.00 84.119 211.434 184.532 —94.623 10.814 -179.619 -119.394 — 100.422 13.048 
500.00 84.119 229.785 191.669 — 86.379 19.058 —201.271 -—161.855 —91.734 9.583 
530.00 84.119 234.687 193.966 — 83.855 21.582 —208.239 -161.270 — 87.544 8.628 
35.785 18.966 
LIQ 530.00 102.090 270.472 193.966 — 64.889 40.548 —208.239 -142.304 —87.544 8.628 
600.00 102.090 283.136 203.646 —57.743 47.694 —227.625 -—139.685 —80.477 7.006 
626.00 102.090 287.467 207.038 —55.089 50.348 -—235.043 -138.714 -—77.932 6.503 
References 
Phase H/S C, Remarks 
SOL-A Nb1/Ja1 Jal 
SOL-B Jat Jal 
LIQ Jat Jat Ja2 BPT= 626., L= 59.166 kJ 


454.399 MERCURY DIIODIDE (GAS) Hgl2[g] 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J L(Kimol) lial kJ / mol ] [ - 

GAS 298.15 61.116 336.214 336.214 -— 16.129 0.000 — 116.371 —16.129 —59.115 10.357 
300.00 61.131 336.592 336.215 -— 16.016 0.113 -—116.994 -16.168 —59.381 10.339 
400.00 61.662 354.262 338.621 -—9.872 6.257 —151.577 -34.428 —72.897 9.519 
500.00 61.909 368.052 343.179 —3.693 12.436 -187.718  -79.169 —78.181 8.167 
600.00 62.043 379.352 348.294 2.506 18.635 -225.105  -—-79.436 -—77.958 6.787 
700.00 62.125 388.922 353.432 8.714 24.843 —263.531 -138.490 -—71.053 5.302 
800.00 62.178 397.222 358.398 14.930 31.059 —302.848 -138.125 —61.444 4.012 
900.00 62.215 404.548 363.127 21.149 37.278 —342.943 -137.764 —51.880 3.011 
1000.00 62.242 411.104 367.603 27.372 43.501 —383.732 -137.407 — 42.357 2.212 
1100.00 62.262 417.037 371.831 33.598 49.727 —425.143 -137.056 — 32.869 1.561 
1200.00 62.277 422.455 375.827 39.825 55.954 -—467.122 -136.708 — 23.413 1.019 
1300.00 62.290 427.441 379.608 46.053 62.182 —509.620 -136.366 — 13.985 0.562 
1400.00 62.300 432.057 383.192 52.282 68.411 -—552.598 -136.029 —4.584 0.171 
1500.00 62.308 436.356 386.595 58.513 74.642 —596.021 -135.698 4.793 —0.167 
1600.00 62.315 440.377 389.832 64.744 80.873 -—639.860 -135.371 14.149 -—0.462 
1700.00 62.321 444.155 392.917 70.976 87.105 —684.088 -135.050 23.484 -0.722 
1800.00 62.326 447.718 395.864 77.208 93.337 —728.684 -134.734 32.800 —0.952 
1900.00 62.331 451.088 398.682 83.441 99.570 -773.625 -134.424 42.099 —1.157 
2000.00 62.335 454.285 401.383 89.674 105.803 —818.895  -134.119 51.382 -— 1.342 

References 

Phase H/S Cy 

GAS Jat Jat 

654.989 DIMERCURY DIIODIDE Hg2l2 

Phase W Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) I} kJ / mol ] [ - 

SOL 298.15 105.845 241.291 241.291 -—119.085 0.000 -191.026 -119.085 —111.140 19.471 
300.00 105.956 241.946 241.293 — 118.889 0.196 -191.473 -119.093 —111.091 19.343 
400.00 110.489 273.104 245.511 -— 108.048 11.037 —217.289 -135.419 — 107.814 14.079 
500.00 113.581 298.106 253.611 — 96.837 22.248 —245.891 -177.857 — 96.840 10.117 
563.00 Wyre} 311.682 259.363 —89.629 29.456 —265.106 -176.432 -—86.717 8.045 

48.306 27.196 

LIQ 563.00 136.398 359.987 259.363 — 62.433 56.652 —265.106 -149.236 —86.717 8.045 
600.00 136.398 368.669 265.839 -57.387 61.698 —278.588 -147.586 — 82.661 7.196 
630.00 136.398 375.324 270.895 — 53.295 65.790 —289.749 -264.711 -79.302 6.575 

References 

Phase H/S Cy Remarks 

SOL Jat Jat 

LIQ Jal Jal Jat NBPT= 630. 


684 


HgO MERCURY OXIDE (RED) 216.589 
Phase li Cp S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) lf kJ / mol pS 
SOL 298.15 44.063 70.270 70.270 —90.789 0.000 -111.740 -90.789 —O81029 10.254 
300.00 44.144 70.543 70.271 — 90.707 0.082  -111.870 -90.786 — 58.329 10.156 
400.00 48.328 83.833 72.055 — 86.078 4711 =119:611 — 90.407 — 47.555 6.210 
500.00 51.622 94.987 (O09 —81.073 9.716  -128.566 -89.658 — 36.922 3.857 
600.00 54.134 104.631 79.615 -75.779 15.010 -138.558 -88.659 — 26.465 2.304 
700.00 56.056 1131127 83.808 -70.266 20.523 -149.455 -146.272 =9 552 0.713 
800.00 57.512 120.712 87.955 -64.584 26.205  -161.153 -144.337 9.848 — 0.643 
References 
Phase inl 1S Cy Remarks 
SOL Jal Jal Jat DEC., 749.K, GAS (Hg + O2), p= 1.87 bar 
HgOjg] MERCURY OXIDE (GAS) 216.589 
Phase ll C, S —(G—H298)/T H H-H298 G AH; AG log K; 
[K] J/(K mol) lil kJ / mol ] [ - 
GAS 298.15 32.884 238.597 238.597 41.840 0.000 — 29.298 41.840 23.913 — 4.190 
300.00 32.918 238.801 238.598 41.901 0.061 — 29.739 41.822 23.802 —4.144 
400.00 34.459 248.498 239.910 45.275 3.435 — 54.124 40.946 17.932 — 2.342 
500.00 35.436 256.300 242.433 48.774 6.934 —79.376 40.188 12.268 — 1.282 
600.00 36.068 262.821 245.302 Oy.819)1 10.514 — 105.341 39.471 6.752 — 0.588 
700.00 36.499 268.415 248.214 55.981 14.144 -131.910 -20.026 7.993 —0.596 
800.00 36.810 273.310 251.051 59.647 17.807 -159.001 — 20.106 12.001 —0.784 
900.00 37.044 277.660 253.771 63.340 21.500 -186.554 -20.195 16.019 —0.930 
1000.00 37.229 ZO One 256.358 67.054 25.214 -214518  -20.290 20.048 — 1.047 
1100.00 37.379 285.128 258.815 70.785 28.945 -242856 -20.393 24.087 —1.144 
1200.00 37.505 288.386 261.145 74.529 32.689 -271.534 -20.501 28.135 = 1S 
1300.00 37.614 291.392 263.358 78.285 36.445 -300.525 -20.616 32.193 — 1.294 
1400.00 37.710 294.183 265.461 82.051 40.211 -—329.805  -20.735 36.259 = 1,8h5) 
1500.00 37.796 296.788 267.464 85.827 43.987  -359.355  -20.858 40.335 — 1.405 
1600.00 37.874 299.230 269.374 89.610 47.770 -389.158 -20.987 44.418 — 1.450 
1700.00 37.947 301.528 271.198 93.401 51.561 -419.197  -21.120 48.510 —1.491 
1800.00 38.014 303.699 272.944 97.199 55.359  -449.459 -21.259 52.610 = S27 
1900.00 38.078 305.756 274.617 101.004 59.164 -479.933 -21.403 56.718 =| 558 
2000.00 38.139 307.711 276.223 104.815 62.975 -510.607 -21.552 60.833 — 1.589 
References 
Phase H/S C, 
GAS Ja Jal 


] 
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232.656 MERCURY SULFIDE (RED.) HgS 
Phase V C, S —(G—-H298)/T H H—-H298 G AH; AG; log K; 
i Sl (K mol) kJ / mol oe 
SOL-R 298.15 48.405 82.425 82.425 — 53.346 0.000 —ft.92A — 53.346 — 45.735 8.012 
300.00 48.434 82.724 82.426 — 53.256 0.090 -78.074 -53.350 — 45.687 7.955 
400.00 49.990 96.871 84.344 — 48.335 5.011 —87.084  -—55.775 — 43.011 5.617 
500.00 51.547 108.193 88.018 —43.258 10.088 = OSM OTROLT: — 39.660 4.143 
600.00 53.103 117.729 92.195 — 38.026 152820 -—108.663 -58.385 — 36.017 3.136 
618.00 53.383 119.303 92.962 -37.067 16.279 -110.797 -58.519 — 35.344 2.987 
6.432 3.975 
SOL-B 618.00 53.402 WAS) 7185) 92.962 -33.092 20.254 -110.797 -—54.544 — 35.344 2.987 
700.00 54.647 132.464 97.202 -28.662 24684 -121.387 -113.830 — 26.125 1.949 
800.00 56.166 139.860 102.080 -23.122 30.224 -135.010 -113.728 — 13.602 0.888 
900.00 57.685 146.564 106.656 -17.429 35.917 -149.336 -166.321 0.056 —0.003 
1000.00 59.204 152.720, 110.959 —11.585 41.761 -—164.305 -164.390 18.440 — 0.963 
1098.00 60.692 158.323 114.939 SOTO  — ATSEKS -—179.549 -162.358 36.262 = (45) 
References 
Phase H/S Cp Remarks 
SOL-R Mit Mit 
SOL-B Mit Mit Mit DEC., MPT= 1098. 
232.656 MERCURY SULFIDE (GAS) HgSjg] 
Phase I Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) kJ / mol ] [ - 
GAS 298.15 36.180 254.329 254.329 127.194 0.000 51.366 127.194 83.552 -14.638 
300.00 36.195 254.553 254.330 127.261 0.067 50.895 127.167 83.281 —14.501 
400.00 SOWA 265.048 PASS) IASI 130.910 3.716 24.891 123.471 68.963 — 9.006 
500.00 36.960 273.270 258.467 134.595 7.401 —2.040 120.527 55.655 -5.814 
600.00 37.092 280.022 261.514 138.299 11.105 —29.714 117.939 42.932 =3,/38 
700.00 SiS 285.746 264.577 142.012 14.818 —58.010 56.844 3258 — 2.780 
800.00 37.226 290.713 267.540 145.732 18.538 — 86.838 55.126 34.569 2S 
900.00 37.263 295.100 270.364 149.457 = 22.263 —116.133 0.565 33.259 = 1-930 
1000.00 37.289 299.028 273.037 153.185 25.991 — 145.843 0.379 36.902 = 18926 
1100.00 37.310 302.583 275.564 156: Ome conned —175.926 0.188 40.563 =1.926 
1200.00 37.326 305.830 277.953 160.646 33.452 — 206.349 —0.007 44.242 — 1.926 
1300.00 37.338 308.818 280.214 164.380 37.186 — 237.084 —0.206 47.938 — 1.926 
1400.00 37.349 311.585 282.357 168.114 40.920 — 268.106 —0.410 51.649 —1.927 
1500.00 37.357 314.163 284.392 171.849 44.655 — 299.395 — 0.617 55.374 — 1.928 
1600.00 37.365 316.574 286.329 1751585) 43073911 — 330.933 —0.827 59.114 = 12930) 
1700.00 37-371 318.839 288.176 179.322 52.128 — 362.704 —1.042 62.867 = 1,932 
1800.00 SVM 1h 320.975 289.939 183.060 55.866 — 394.696 — 1.260 66.632 — 1.934 
1900.00 37.382 322.996 291.626 186.798 «° 59.604  -426.896 — 1.481 70.410 — 1.936 
2000.00 37.387 324.914 293.243 190.536 63.342 — 459.292 —1.706 74.200 — 1.938 
References 
Phase H/S Cp 
GAS Mit Mit 


] 
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HgSO4 MERCURY SULFATE 296.654 

Phase V C, S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] | [———~J/(K mol) a kJ / mol =a] 

SOL 298.15 102.237 140.164 140.164 -—707.502 0.000 -749.292 -707.502 -594.776 104.202 
300.00 102.508 140.797 140.166 -707.313 0.189 -—749.552 -707.515 -594.077 103.438 
400.00 Wal oy 172.293 144.362 -696.330 11.172 -765.247 -709.820 -556.128 72.623 
500.00 131.796 200.007 152.768 -—683.882 23.620 -783.886 -710.120 -—517.667 54.080 
600.00 146.440 225.331 162.778 -669.970 37.532 -805.169 -708.817 -479.270 41.724 
700.00 161.084 249.005 173.422  -654594 52908 -828.897 -764.759 -434.580 32.429 
800.00 175.728 271.470 184.285  -637.754 69.748 -854.930 -760.031 — 387.720 25.316 

References 

Phase inh HS} Cy 

SOL Nb1/e e 

Hg2S04 DIMERCURY SULFATE 497.244 

Phase I C, S) —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] | [———J/(K mol) iol kJ/mol ee P| 

SOL 298.15 131.961 200.832 200.832 —-—743.120 0.000 -802.998 -743.120  -625.854 109.647 
300.00 132.224 201.649 200.835 -—742.876 0.244 -803.370 -743.130 -625.126 108.844 
400.00 146.442 241.635 206.191 —728.942 14178  -825.596 -745.249 -585.683 76.482 


References 
Phase AS Cy 


SOL st2 e 


279.550 MERCURY SELENIDE HgSe 
Phase VW C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) 1 [ kJ / mol ] i 
SOL 298.15 53.568 100.834 100.834 — 43.514 0.000 —73.578 — 43.514 — 38.350 6.719 
300.00 53.597 101.166 100.835 — 43.415 0.099 —73.765 — 43.514 — 38.317 6.672 
400.00 55.145 116.797 102.956 —37.978 5.536 — 84.696 — 43.509 — 36.587 4.778 
500.00 56.693 129.268 107.012 — 32.386 11.128 —97.020 —49.454 — 34.769 3.632 
600.00 58.241 139.742 111.617 — 26.639 16.875 -110.484  -49.936 —31.784 2.767 
700.00 59.789 148.836 116.298 — 20.738 22.776 -—124.923 -109.049 — 22.093 1.649 
800.00 61.337 156.921 120.880 -— 14.681 28.833 -—140.218 -108.585 —9.700 0.633 
900.00 62.886 164.234 125.297 —8.470 35.044 —156.281 -107.967 2.625 —0.152 
1000.00 64.434 170.940 129.530 -2.104 41.410 -173.044 -107.195 14.873 -0.777 
1043.00 65.099 173.667 131.294 0.681 44.195 —180.454 -160.946 22.027 — 1.103 
References 
Phase H/S Cy Remarks 
SOL Mit Mit Mit DEC., MPT= 1043. 
279.550 MERCURY SELENIDE (GAS) HgSe{g] 
Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[K] J/(K mol) el kJ / mol ] [ - 
GAS 298.15 36.766 265.961 265.961 167.360 0.000 88.064 167.360 123.292  -21.600 
300.00 36.774 266.188 265.962 167.428 0.068 87.572 167.329 123.019 -21.419 
400.00 37.051 276.811 267.408 WAL AEA 3.761 60.397 165.591 108.506 -14.169 
500.00 37.179 285.094 270.147 174.833 7.473 32.286 WSC TASS 94.538 —9.876 
600.00 37.249 291.880 273.221 178.555 11.195 3.428 155.258 82.128 —7.150 
700.00 37.292 297.625 276.307 182.282 14.922 — 26.055 93.971 76.775 —5.729 
800.00 37.319 302.607 279.290 186.013 18.653 —56.072 92.109 74.445 -4.861 
900.00 37.338 307.003 282.130 189.746 22.386 — 86.557 90.249 72.349 —4.199 
1000.00 37.352 310.938 284.817 193.481 26.121 -— 117.457 88.390 70.460 —3.680 
1100.00 37.363 314.499 287.356 197.216 29.856 -— 148.732 Sorel 73.711 —3.500 
1200.00 37.370 317.750 289.756 200.953 33.593 — 180.347 32.811 77.410 -—3.370 
1300.00 37.377 320.741 292.026 204.690 37.330 —212.273 32.414 81.143 —3.260 
1400.00 37.382 323.512 294.177 208.428 41.068 — 244.488 32.030 84.906 -—3.168 
1500.00 37.386 326.091 296.220 212.167 44.807 — 276.969 31.658 88.696 —3.089 
1600.00 37.389 328.504 298.163 215.906 48.546 — 309.700 31.299 92.510 —3.020 
1700.00 37.392 330.771 300.015 219.645 52.285 — 342.665 30.953 96.346 — 2.960 
1800.00 SSS 332.908 301.783 223.384 56.024 —375.850 30.621 100.203 —2.908 
1900.00 37.397 334.930 303.475 227.124 59.764 — 409.243 30.301 104.077 — 2.861 
2000.00 37.399 336.848 305.096 230.863 63.503 — 442.833 29.994 107.968 — 2.820 
References 
Phase AES Cy 
GAS Mit Mit 


] 


HgSeO3 MERCURY SELENITE 327.548 

Phase 1 CS S —(G—-H298)/T H H—-H298 G AH; AG log K; 
[K] J/(K mol) Tal kJ / mol ] [= 

SOL 298.15 102.142 162.323 162.323 — 365.263 0.000 —413.659 -365.263 — 286.684 50.226 
300.00 102.257 162.955 162.324 — 365.074 0.189 —413.960 -365.254 — 286.197 49.831 
400.00 108.449 193.220 166.409 — 354.539 10.724 —431.827 -364.608 — 259.933 33.944 
500.00 114.642 218.085 174.327 -343.384 21.879 —452.427 -369.579 — 233.782 24.423 
600.00 120.834 239.534 183.446 =i) {oi0) — S¥eyGbs7s) — 475.331 -368.773 —206.691 17.994 
633.00 122.877 246.058 186.541 —327.589 37.674 —483.344 -427.615 —197.431 16.292 

References 

Phase GS C, Remarks 

SOL Tk1 e Tk1 TPT= 633., MPT= 788. 

HgTe MERCURY TELLURIDE 328.190 

Phase aT Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) A kJ / mol ] [ - 

SOL 298.15 54.798 112.968 112.968 — 31.798 0.000 -65.479 -31.798 — 28.093 4.922 
300.00 54.815 113.307 112.969 = 31.697 0.101 —65.689 -31.796 — 28.070 4.887 
400.00 Somes 129.201 115.130 —26.170 5.628 -77.850 -31.719 — 26.842 3.505 
500.00 56.630 141.732 119.240 S092 11-24 -91.418 -31.734 — 25.623 2.677 
600.00 57,938 WA 187 123.880 -14.844 16.954  -106.126 -31.868 — 24.390 2.123 
700.00 58.446 161.075 128.570 -9.044 22.754 -121.797 -90.916 — 16.487 1.230 
800.00 59.354 168.939 133.134 -—3.154 28.644 —138.305 -108.295 —3.993 0.261 
900.00 60.262 175.982 137.511 2.826 34.624 -155.558 -108.158 9.038 -0.525 
943.00 60.653 178.804 139.330 5.426 37.224 -163.186 -108.072 14.635 —0.811 

References 

Phase ies Cy Remarks 

SOL Mit Mit Mit MPT= 943., L= 35.6 kJ 


] 


] 


328.190 


Phase v 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl 7S 


GAS Mit 


— = 


Mit 


MERCURY TELLURIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


273.450 
273.679 
284.346 
292.649 
299.446 
305.199 
310.185 
314.585 
318.523 
322.085 
325.338 
328.331 
331.102 
333.682 
336.096 
338.363 
340.501 
342.523 
344.442 


H H-H298 G 

I kJ / mol 
273.450 184.096 0.000 102.567 
273.451 184.164 0.068 102.061 
274.904 187.873 SEAT 74.134 
277.653 191.594 7.498 45.269 
280.736 195:322"' 11-226 15.654 
283.830 199.054 14.958 — 14.585 
286.820 202.788 18.692 — 45.360 
289.665 206.524 22.428 —76.603 
292.358 210.261 26.165 -108.262 
294.901 213.999 29.903 -140.295 
297.304 217.737 33.641 -172.668 
299.577 221.476 37.380  -205.354 
301.731 225215)" “AT119S) 2=238.327 
303.776 228.955 44.859 -271.568 
305.721 232.695 48.599 -305.058 
307.575 236.435 52.339 -338.782 
309.346 240.175 56.079 -372.726 
311.039 243.916 59.820  -406.878 
312.662 247.657 63.561  -441.227 


AH; AG; 
184.096 139.953 
184.065 139.679 
182.324 125.143 
180.412 111.065 
178.298 97.390 
117.183 90.725 

97.648 88.953 

95.539 87.993 

93.432 87.267 

91.326 86.752 

89.220 86.430 

87.115 86.283 

38.570 88.789 

38.040 92.394 

37.517 96.035 

37.000 99.708 

36.487 103.412 

35.983 107.144 

35.491 110.902 
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HgTe[g] 


log Ky; 
[ = 


— 24.519 
— 24.320 
— 16.342 
— 11.603 
— 8.479 
—6.770 
— 5.808 
=) 107/ 
— 4.558 
—4.120 
—3.762 
—3.467 
-3.313 
= O2e 
—3.135 
—3.064 
—3.001 
— 2.946 
— 2.896 


] 
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Ho 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1701.00 


SOL-B 1701.00 
1743.00 


LIQ 1743.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
2964.00 


References 


- Phase Aes 


SOL-A Hu1 
SOL-B Hut 
LIQ Hu1 


S 


J/(K mol) 


75.019 
75.187 
83.073 
89.335 
94.487 
98.854 
102.689 
106.185 
109.458 
112.580 
115.607 
118.581 
121.536 
124.503 
127.501 
130.543 
130.574 
PTO 
133.331 
134.014 
6.988 
141.002 
142.416 
144.791 
147.045 
149.188 
151.232 
153.185 
155.055 
156.848 
158.571 
160.229 
161.827 
163.368 
164.327 


Remarks 


Hu1 


HOLMIUM 
—(G-H298)/T H H-H298 G 

ot kJ / mol 
75.019 0.000 0.000 — 22.367 
75.020 0.050 0.050 — 22.506 
76.090 2.793 2.793 — 30.436 
78.135 5.600 5.600 — 39.067 
80.444 8.426 8.426 — 48.266 
82.769 1259e) 11-259 —57.939 
85.024 14.1382 14.132 — 68.019 
87.184 1V7ACIIS 175101 —78.465 
89.249 20.209 20.209 — 89.249 
91.229 23.486 23.486 -100.352 
93.135 26.966 26.966  -111.762 
94.978 30.683 30.683 -123.471 
96.769 34.674 34.674 -135.477 
98.519 38.976 38.976  -147.779 
100.237 43.623 43.623 -160.379 
101.930 48.642 48642  -173.281 
101.947 48.694 48.694 -173.411 

4.690 
101.947 53.384 53.384 -173.411 
102.711 54.562 54.562 -179.026 
12.180 

102.711 66.742 66.742 -179.026 
103.946 69.246 69.246 -187.103 
106.034 73.639 73.639 -201.465 
108.029 78.032 78.032 -216.057 
109.938 82.425 82.425  -230.870 
111.769 86.819 86.819 -—245.892 
113.528 91.212 91.212 -261.113 
115.219 95.605 95.605  -276.526 
116.849 99.998 99.998 -292.122 
118.420 104.391 104.391  -307.893 
119.938 108.785 108.785  -323.834 
121.406 113.178 113.178 -339.937 
122.827 117.571 117.571 . —356.197 
123.712 120.383 120.383 -366.684 
BPT= 2964., L= 242.50 kJ 


AH; AG 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


164.930 


log Ky 


164.930 


Phase if 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase HLS 


GAS Hut 


=—S=——— 


Hu1 


HOLMIUM (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) ipo i kJ / mol 
195.578 — 195,578 300.830 0.000 242.519 
195.706 195.578 300.868 0.038 242.157 
201.686 196.393 302.947 254% 222.273 
206.324 197.933 305.026 4.196 201.864 
210.119 199.657 307.107 6.277 181.036 
213.328 201.387 309.189 8.359 159.859 
216.106 203.057 311.270 10.440 138.384 
218.561 204.646 313.354 12.524 116.649 
220.765 206.149 315.445 14.615 94.681 
EPH 207.571 317.549 16.719 72.502 
224.614 208.915 319.669 18.839 50.132 
226.326 210.189 321.808 20.978 27.584 
227.927 211.400 323.969 23.139 4.870 
229.436 CN225o2 S2OMOOMNEI2ZO.O20 — 17.998 
230.864 213.653 328.368 27.538 —41.014 
232.223 214.705 330.610 29.780 — 64.169 
233.521 PSIG) 332.881 32.051 — 87.457 
234.766 216.685 335.184 34.354 — 110.871 
235.963 217.619 337.518 36.688 — 134.408 
Mil Id 218.520 339.883 39.053 — 158.063 
238.231 219'391 342.279 41.449 — 181.830 
239.310 220.234 344.705 43.875 — 205.708 
240.355 221.050 347.161 46.331 —229.691 
241.369 221.843 349.645 48.815 = 253.178 
242.353 222.613 SOZ1OOMOIEOZO — 277.964 
243.310 223.362 354.690 53.860 — 302.247 
244.240 224.091 357.246 56.416  -326.625 
245.143 224.802 359.821 58.991 -351.094 
246.022 225.494 362.413 61.583 -375.653 


AH; AGy 
300.830 264.885 
300.818 264.662 
300.154 252.709 
299.425 240.931 
298.681 229.302 
297.929 217.798 
297.138 206.404 
296.253 195.114 
295.236 183.929 
294.063 172.854 
292.702 161.894 
291.124 151.055 
289.295 140.348 
287.179 129.780 
284.745 119.365 
281.968 109.112 
263.636 99.647 
261.545 90.593 
259.485 81.649 
257.457 72.807 
255.460 64.062 
253.493 55.406 
251.556 46.835 
249.647 38.344 
247.764 29.929 
245.905 21.586 
244.068 13.312 
242.250 5.103 

0.000 0.000 


691 


Hog] 


log K; 
[ = 


— 46.407 
— 46.082 
— 33.000 
=25,170 
— 19.963 
161202 
— 13.477 
— 11.324 
— 9.607 
— 8.208 
—7.047 
— 6.069 
—9.236 
-4.519 
- 3.897 
—3.353 
Sethe 
— 2.491 
= calloz 
= iets! 
= ROA 
— 1.258 
SONS 
— 0.801 
—0.601 
—0.418 
-0.248 
- 0.092 
0.000 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1192.00 


LIQ 1192.00 
1200.00 
1300.00 


References 


Phase Al SS 


SOL Pa2 
LIQ Pa2 


Cp 


98.753 

98.837 
102.143 
104.213 
105.798 
107.152 
108.384 
109.545 
110.662 
111.750 
112.734 


143.930 
143.930 
143.930 


S 


—— J/(K mol) 


194.138 
194.749 
223.682 
246.711 
265.856 
282.268 
296.658 
309.491 
321.091 
331.690 
340.705 

42.015 
382.720 
383.683 
395.203 


HOLMIUM BROMIDE 


—(G-H298)/T 


H H-H298 


G 


194.138 
194.139 
198.062 
205.567 
214.064 
222.663 
231.031 
239.049 
246.682 
253.935 
260.288 


260.288 
261.108 
270.986 


[ 


— 840.984 0.000 
— 840.801 0.183 
—830.736 10.248 
—820.412 20.572 
—809.909 31.075 
-799.260 41.724 
-—788.483 52.501 
-777.586 63.398 
—766.575 74.409 
-—755.454 85.530 
—745.128 95.856 
50.082 
—695.046 145.938 
—693.894 147.090 
—679.501 161.483 


kJ / mol 


— 898.866 
— 899.226 
— 920.209 
— 943.767 
— 969.422 
— 996.848 
-— 1025.809 
— 1056.128 
— 1087.666 
—1120.313 
—1151.248 


—1151.248 
—1154.313 
WIRE As 


AH; AGy 
-840.984 -808.427 
— 841.061 — 808.225 
—885.462 -—788.048 
- 883.484 -763.921 
— 881.384  —740.203 
-— 879.171 —716.847 
-876.888 -693.813 
-874.596 -671.067 
—872.342 -—648.574 
—0/0;10/ =e —0260:003 
-—868.240  -605.987 
~ 818.158. __ — 605.987 
-817.747 -604.565 
-812.750 -—587.004 


404.642 


log Ky 
| 


141.633 
140.724 
102.909 
79.806 
64.440 
53.492 
45.301 
38.948 
33.878 
29.741 
26.555 


26.555 
26.316 
23.586 


404.642 


Phase iT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mS 


GAS Pa2 


Pa2 


S  ~(G+H298)/T 


J/(K mol) 


404.096 
404.590 
427.764 
445.942 
460.893 
473.591 
484 631 
494.400 
503.162 
511.109 
518.381 
525.087 
531.309 
537.115 
542.558 
547.682 
592.523 
SOC 
561.474 


HOLMIUM BROMIDE (GAS) 


H H-H298 G 

| | kJ / mol 
404.096 -548.522 0.000  -669.003 
404.097 -548.374 0.148 -669.751 
407.249 -540.316 8.206 — =—711.421 
413.235  —532.168 16.354  —-755.139 
419.968  -523.968 24554  -800.503 
426.745  -515.729 - 32.793 =—847.243 
433.305 -507.461 41.061 — 895.166 
439.561 -499.168 49.354  -944.127 
445.491 =490'851) >) -57.671 — 994.013 
451.100 -482.513 66.009 -1044.732 
456.408 -474.155 74.367 -1096.212 
461.437 -465.777 82.745 -1148.390 
466.208  -457.380 91.142 -1201.213 
470.744 -448.965 99.557 -1254.638 
475.064  -440.531 107.991 -1308.624 
479.186 -432.080 116.442 -1363.139 
483.127  -423.610 124.912 -1418.151 
486.902 -415.123 133.399 -1473.635 
490.522 -406.618 141.904 -1529.566 


693 


HoBr3{g] 
AH; AG; log Ky 
= [ = 

-548.522 -578.564 101.362 
-548.634  -578.750 100.769 
-595.042 -579.261 75.644 
-595.240 -575.293 60.100 
-595.442 —-571.284 49.735 
-595.640  -567.242 42.328 
-595.866  -563.171 36.771 
-596.178 -559.066 32.447 
-596.618 -554.920 28.986 
-597.216  -550.723 26.152 
-598.008 -546.463 23.787 
-599.025 -542.128 21.783 
-600.306  -537.705 20.062 
-601.888  -533.180 18.567 
-603.806  -528.539 17.255 
-606.085  -523.767 16.093 
-623.939 -518.236 15.039 
-625.572 512.319 14.085 
-627.195  -506.316 13.224 


694 


HoCl3 


Phase 


SOL 


LIQ 


| 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
993.00 


993.00 
1000.00 
1100.00 
1200.00 
1300.00 


References 


Phase 


SOL 
LIQ 


a es 


Nb1/Pa2 
Dw4 


== 


Cp 


96.222 

96.328 
100.226 
102.276 
103.600 
104.579 
105.376 
106.067 
106.649 


143.5114 
143.514 
143.511 
143.511 
143.5114 


Cp 


Dw4,Pa2 
Dw4,Pa2 


HOLMIUM CHLORIDE 


S  ~(G-H298)/T H H-H298 G 
J/(K mol) Al kJ/mol 


153.971 153.971 -1005.415 0.000  -1051.322 
154.567 153.973 -1005.237 0.178 -—1051.607 
182.883 157.807 -995.385 10.030 -1068.538 
205.488 1651595 —985;251 2016410872995 
224.259 173.489 -974.953 30.462 -1109.509 
240.306 181.916  -964.542 40.873 -1132.756 
254.324 190.109 -954.043 51.372 -1157.502 
266.776 197.949 -943.470 61.945 -1183.569 
277.235 204.892 -933.579 71.836 -1208.873 
30.864 30.648 
308.099 204.892 -902.931 102.484 -1208.873 
309.107 205.618 -901.926 103.489 -1211.033 
822.785 215.658 -—887.575 117.840 -1242.639 
335.272 225.113 -873.224 132.191 -1275.551 
346.759 234.035  -858.873 146.542 -1309.660 


AH; AG 
— 005/41 0mem—-O20 M/A 
- 1005.381 — 928.698 
-1003.473 -903.422 
-1001.502 -878.636 
-999.483  -854.252 
— 997.421 — 830.209 
-995.352 -806.463 
-993.337 -782.974 
—991.549 -761.326 
— 960.901 -— 761.326 
=960.913" = —/59,921 
—990;009 ea (405127 
-949.844 -720.819 
-944.869  -701.937 


271.288 


log K; 
se 


162.787 
161.701 
TESTS 
91.790 
74.369 
61.951 
52.607, 
45.443 
40.048 


40.048 
39.694 
35.146 
31.376 
28.204 


695 


271.288 HOLMIUM CHLORIDE (GAS) HoCl3{[g] 
Phase I C, S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] J/(K mol) lel kJ / mol ] [ - 
GAS 298.15 78.169 377.364 377,364 —682.410 0.000 —794.921 -682.410 -—672.771 117.867 
300.00 78.222 377.848 377.365 — 682.265 0.145 -—795.620 -682.410 -—672.711 117.129 
400.00 80.139 400.649 380.461 -674.335 8.075 —834.595 -682.423 — 669.478 87.425 
500.00 81.120 418.647 386.362 — 666.267 16.143 -—875.591 -682.519 — 666.232 69.601 
600.00 81.733 433.495 393.016 —658.123 24.287 -—918.220 -682.653 — 662.963 57.716 
700.00 82.171 446.129 399.724 — 649.927 32.483 —962.217 -682.805 — 659.669 49.225 
800.00 82.516 457.124 406.226 — 641.692 40.718 -1007.391 -683.001 —656.352 42.855 
900.00 82.808 466.861 412.433 — 633.425 48.985  -1053.600 -683.292 —653.004 37.899 
1000.00 83.066 475.599 418.320 —625.131 57.279 -1100.730 -683.718 —649.618 33.933 
1100.00 83.302 483.527 423.893 —616.813 65.597 -1148.692 -684.306 —646.181 30.685 
1200.00 83.524 490.785 429.169 —608.471 73.939 -1197.413 -685.091 — 642.682 27.975 
1300.00 83.735 497.479 434.170 —600.108 82.302 -1246.831 -686.105 — 639.108 25.680 
1400.00 83.938 503.692 438.916 —591.724 90.686 -1296.893 -687.383 — 635.447 23.709 
1500.00 84.136 509.490 443.430 — 583.321 99.089 -1347.555 -688.964 — 631.684 21.997 
1600.00 84.329 514.926 447.730 -—574.897 107.513 -1398.779 -690.883 — 627.804 20.496 
1700.00 84.519 520.044 451.835 —566.455 115.955 -1450.530 -693.164 — 623.794 19.167 
1800.00 84.707 524.880 455.760 -—557.994 124.416 -1502.778 -711.022 —619.024 17.964 
1900.00 84.892 529.465 459.520 -—549.514 132.896 -1555.497 -712.661 —613.869 16.876 
2000.00 85.076 533.824 463.127 -—541.015 141.395 -1608.664 -714.294 — 608.627 15.896 
References 
Phase Aigies Cy 
GAS Pa2 Pa2 
379.380 HOLMIUM CHLORIDE HEXAHYDRATE HoCl3*6H20 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) ll kJ / mol ] [ - 
SOL 298.15 347.295 406.183 406.183 -2878.174 0.000  -—2999.277 -—2878.174 -2459.860 430.957 
300.00 347.332 408.331 406.189 -2877.531 0.643 -3000.031 -2878.159 -2457.264 427.848 
400.00 349.097 508.504 419.835 -2842.707 35.467 -3046.108 -—2877.627 -2317.060 302.577 
500.00 350.611 586.568 445.660 -2807.720 70.454 -3101.004 -2877.517  -2176.939 227.423 
600.00 352.025 650.618 474.641 -2772.588 105.586 -3162.958 -—2877.715 -2036.809 177.320 
References 
Phase ne & Cy 
SOL Nb1 Nb1,e 


] 


] 


696 


HoF3 


Phase Th 


NSS Geet le = 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1343.00 


SOL-B 1343.00 
1400.00 
1416.00 


LIQ 1416.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase Ales 


SOL-A Pa2 
SOL-B $3 
LIQ $3 


C, 


91.202 
91.341 
96.431 
99.114 
100.850 
102.138 
103.188 
104.100 
104.925 
105.694 
106.425 
107.129 
107.425 


126.189 
126.189 
126.189 


96.013 
96.007 
96.004 
96.005 
96.008 


HOLMIUM FLUORIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ai kJ / mol 


118.826 118.826 -1697.867 0.000 -1733.295 
119.390 118.827 -1697.698 0.169 -—1733.515 
146.457 = 122.483 -1688.278 9.589 -—1746.860 
168.289 129.582 -1678.489 19.378 -1762.633 
186.522 137.553 -1668.485 29.382 -1780.399 
202.169 145.692 -1658.333 39.534 -1799.852 
215.878 153.626 -1648.066 49.801 -1820.768 
228.086 161.234 -1637.700 60.167 -1842.977 
239.097 168.478 -1627.249 70.618 -1866.345 
249.134 175.361 -1616.717 81.150 -1890.764 
258.362 181.899 -1606.111 91.756 -1916.145 
266.908 188.113 -1595.433 102.434 -1942.414 
270.399 190.692 -1590.820 107.047 -1953.967 
0.000 0.000 
270.399 190.692 -1590.820 107.047 -1953.967 
275.645 194.045 -1583.627 114.240 -1969.530 
277.079 194.975 -1581.608 116.259 -1973.952 
39.772 56.317 
316.850 194.975 -—1525.291 172.576 -1973.952 
322.383 201.956 -1517.227 180.640 -2000.802 
328.579 209.679 -1507.626 190.241 -2033.353 
334.400 216.846 -1498.026 199.841 -2066.505 
339.887 223.531 -1488.425 209.442 -2100.222 


AH; AG; 
-1697.867 -1620.233 
—1697.835 —1619.751 
-1695.978 -1593.998 
-—1694.041 -1568.727 
-—1692.073 -1543.848 
—1690.080 -1519.301 
-1688.093 -1495.040 
-—1686.169 -1471.025 
—1684.346 -1447.219 
—1682.651 —1423.590 
—1681.117 -1400.108 
-—1679.776 -—1376.746 
-1679.268 -1366.731 
-—1679.268 -1366.731 
-1677.605 -1353.502 
-1677.157 -1349.800 
—1620.840 -1349.800 
SWAN  SHISREE AIS: 
-—1621.904 -1314.527 
—1623.024 -1295.284 
-1639.746 -1275.349 


221.926 


log Ky 


[ ] 


283.858 
282.024 
208.155 
163.884 
134.404 
113.372 
97.616 
85.376 
79:999 
67.601 
60.945 
55.318 
53.158 


53.158 
50.500 
49.793 


49.793 
46.444 
42.915 
39.799 
37.010 


697 


221.926 HOLMIUM FLUORIDE (GAS) HoF3[g] 
Phase ale op S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] $$$) (Kmol) let kJ / mol = [ - ] 
GAS 298.15 71.197 342.260 342.260 -—1242.648 0.000 -1344.693 -1242.648 -1231.631 21501 
300.00 Te 342.701 342.262 -1242.516 0.182 -1345.326 -1242.653 -1231.563 214.434 
400.00 75.756 363.912 345.123 -1235.133 7.515 -1380.697 -1242.833 -1227.835 160.339 
500.00 77.958 381.077 350.653  -1227.436 15.212 -1417.975 -1242.989 -1224.068 127.878 
600.00 79.281 395.416 356.952 -—1219.570 23.078 -1456.819 -1243.157 -1220.268 106.234 
700.00 80.189 407.709 363.345 -—1211.594 31.054 -1496.990 -1243.340  -1216.439 90.772 
800.00 80.876 418.463 369.577 -—1203.539 39.109 -—1538.310 -1243.567  -1212.582 79.173 
900.00 81.434 428.022 375.550 -—1195.423 47.225 -1580.643 -1243.891 -1208.691 70.151 
1000.00 81.913 436.628 381.234 -1187.255 55.393 -1623.882 -1244.352  -1204.756 62.930 
1100.00 82.339 444.455 386.631 -1179.042 63.606 -1667.942 -1244.975  -1200.768 57.020 
1200.00 82.730 451.636 391.753 -1170.788 71.860 -1712.752 -1245.794 -1196.714 52.092 
1300.00 83.095 458.273 396.618  -1162.497 80.151 -1758.252 -1246.840 -1192.584 47.919 
1400.00 83.443 464.444 401.245  -1154.170 88.478 -1804.391 -1248.147 -1188.363 44.338 
1500.00 Ooeiale 470.212 405.653 -1145.809 96.839 -1851.127 -1249.754 -1184.038 41.232 
1600.00 84.101 475.629 409.859 -1137.415 105.233 -1898.422 -1251.692 -—1179.596 38.510 
1700.00 84.417 480.737 413.879 -1128.989 113.659 -1946.242 -—1253.988 -—1175.021 36.104 
1800.00 84.726 485.571 417.729 -1120.532 122116 -1994560 -—1271.853 -1169.687 33.943 
1900.00 85.031 490.161 421.421 -1112.044 130.604 -2043.349 -1273.492 -1163.966 32.000 
2000.00 85.332 494.530 424.968 -1103.525 139.123 -2092.585 -1275.116 -—1158.160 30.248 
References 
Phase nl VS} Cy 
GAS Pa2 Pa2 
377.859 HOLMIUM OXIDE Ho203 
Phase y C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) | | kJ / mol ] [ - ] 
SOL 298.15 114.975 158.197 158.197 -—1880.708 0.000 -1927.874 -—1880.708 -1791.394 313.845 
300.00 W554 158.909 158.199 -1880.495 0.2138 -1928.168 -—1880.677 -1790.840 311.813 
400.00 121.644 193.048 162.810 -1868.613 12.095 -1945.832 -1878.738 -1761.175 229.986 
500.00 124.948 220.581 171.701 -1856.268 24.440 -1966.558 -1876.595 -1732.031 180.944 
600.00 126.997 243.555 181.815 -1843.664 37.044 -1989.797 -1874.382 -1703.325 148.288 
700.00 128.453 263.246 192.075  -—1830.888 49.820  -2015.160 -1872.154 -1674.992 124.989 
800.00 129.594 280.476 202.070 -1817.984 62.724  -2042.364 -1870.000 -1646.974 107.536 
900.00 130.552 295.797 211.649 -1804.975 75.733 -2071.192 -1868.039 -1619.216 93.977 
1000.00 131.396 309.596 220.765 -1791.877 88.831  -2101.473 -1866.350 -1591.663 83.140 
1100.00 132.165 322.156 229.420 -1778.699 102.009 -2133.070 -1864.988 -1564.263 74.281 
1200.00 132.883 333.687 237.635 -1765.446 115.262 -2165.870 -—1864.020 -1536.970 66.903 
1300.00 133.566 344.350 245.4389 -1752.123 128.585 -2199.779 -1863.506 -1509.740 60.662 
1400.00 134.223 354.273 252.862 -1738.733 ° 141.975 -2234.715 -1863.517 -1482.531 55.314 
1500.00 134.860 363.555 259.936 -1725.279 155.429 -2270.612 -1864.128 -1455.300 50.678 
References 
Phase H/S Cy 
SOL Nb1 Pa3 


698 


I[g] 


Phase Tt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nl HS 


GAS Ja2 


[SS 


Jal 


J/(K mol) 


180.786 
180.915 
186.894 
191.533 
195.322 
198.527 
201.302 
203.751 
205.941 
207.922 
209.732 
211.400 
212.946 
214.390 
215.744 
217.020 
218.227 
219.372 
220.463 
221.505 
222.502 
223.459 
224.379 
225.265 
226.120 
226.946 
227.746 
228.521 


IODINE (GAS) 
S —(G—H298)/T H H-H298 G 

ital kJ / mol 
180.786 106.760 0.000 52.859 
180.786 106.798 0.038 52.524 
181.602 108.877 ZEN, 34.119 
183.141 110.956 4.196 15.189 
184.865 113.034 6.274 -—4.159 
186.594 115.113 8.353 — 23.856 
188.263 117.192 10.432 — 43.850 
189.850 1192715 W251 — 64.105 
191.352 121.349 14.589 — 84.592 
192.770 123.428 16.668  -105.287 
194.109 125.508 18.748 -126.171 
195.376 127.591 20.831 — 147.228 
196.576 129.679 22.919 -168.446 
197.716 131.771 25.011 — 189.814 
198.801 133.869 27.109  -211.321 
199.835 135.973 29.213 -232.960 
200.824 138.085 31.325 -254.723 
201.770 140.204 33.444  -276.604 
202.678 142.331 35.571 -298.596 
203.550 144.466 37.706 -320.695 
204.389 146.610 39.850 -342.895 
205.197 148.762 42.002 -365.194 
205.977 150.924 44164 -387.586 
206.731 153.094 46334  -410.068 
207.461 155.274 48514 -432.638 
208.167 157.463 50.703  -455.291 
208.852 159.662 52.902  -478.026 
209.517 161.871 55.111 -500.840 
210.163 164.089 57.329 -523.730 


229.273 


AH; AGy 
106.760 70.173 
106.748 69.946 

98.007 58.062 

75.989 50.201 

76.192 45.025 

76.389 39.814 

76.582 34.576 

76.771 29.314 

76.955 24.031 

77.137 18.730 

77.316 13.412 

77.496 8.080 

77.676 2.733 

77.858 ~2.626 

78.043 -7.998 

718232 0 158681 

78.424  -18.776 

78.622 -24.181 

78.824. —29.597 

79.031 —35.023 

79.244.  —40.459 

79.463 —45.905 

79.688 -51.361 

79.919 56.826 

80.156  —62.300 

80.400 -67.784 

80.651  -73.277 

80.909 -78.779 

81.173  -84.290 


126.904 


log K; 
[ = 


-— 12.294 
= 12.179 
=7.582 
—5.244 
-3.920 
=2.07 | 
=2:205 
=1.701 
=A 200 
— 0.889 
- 0.584 
—0.325 
-0.102 
0.091 
0.261 
0.411 
0.545 
0.665 
0.773 
0.871 
0.961 
1.043 
1.118 
1.187 
T2352 
leo 
1.367 
1.419 
1.468 


] 


699 


253.809 IODINE 12 
Phase tf C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) I Ah kJ / mol ] {= 
SOL 298.15 54.437 116.142 116.142 0.000 0.000 — 34.628 0.000 0.000 0.000 
300.00 54.507 116.479 116.143 0.101 0.101 — 34.843 0.000 0.000 0.000 
386.75 63.546 131.224 117.899 Salos ay 1105) — 45.597 0.000 0.000 0.000 
40.122 Weel 7/ 
LIQ 386.75 80.672 171.345 117.899 20.670 20.670 — 45.597 0.000 0.000 0.000 
400.00 80.672 174.063 119.714 PA A/S) PALTASSS) — 47.886 0.000 0.000 0.000 
457.67 80.672 184.927 127.262 26.391 26.391 — 58.244 0.000 0.000 0.000 
References 
Phase H/S Cy Remarks 
SOL Ja2 Jat 
LIQ Ja2 Jal Ja2 BPT= 457.666, L= 41.96 kJ 
253.809 IODINE (GAS) I2[g] 
Phase Tl Cp S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K ] J/(K mol) hl kJ / mol ] [ - ] 
GAS 298.15 36.878 260.685 260.685 62.421 0.000 — 15.302 62.421 19.326 —3.386 
300.00 36.888 260.913 260.686 62.489 0.068 — 15.785 62.388 19.058 —3.318 
400.00 37.246 271.580 262.138 66.198 SHAT — 42.434 44.459 5.452 -0.712 
500.00 37.442 279.914 264.890 69.933 Te5i2 —70.024 0.000 0.000 0.000 
600.00 37.574 286.753 267.981 73.684 11.263 — 98.367 0.000 0.000 0.000 
700.00 37.677 292.553 271.087 77.447 15.026 — 127.340 0.000 0.000 0.000 
800.00 37.763 297.590 274.092 81.219 18.798 — 156.853 0.000 0.000 0.000 
900.00 37.841 302.042 276.955 84.999 22.578  -186.839 0.000 0.000 0.000 
1000.00 37.912 306.033 279.667 88.787 26.366 -—217.246 0.000 0.000 0.000 
1100.00 37.980 309.650 282.231 92.582 30.161 — 248.033 0.000 0.000 0.000 
1200.00 38.045 312.957 284.655 96.383 33.962 —279.165 0.000 0.000 0.000 
1300.00 38.108 316.005 286.951 100.191 37.770 —310.616 0.000 0.000 0.000 
1400.00 38.170 318.831 289.129 104.005 41.584 — 342.359 0.000 0.000 0.000 
1500.00 38.231 321.467 291.198 107.825 45.404 -— 374.375 0.000 0.000 0.000 
1600.00 38.291 323.936 293.167 111.651 49.230 — 406.647 0.000 0.000 0.000 
1700.00 38.351 326.259 295.046 115.483 53.062 — 439.158 0.000 0.000 0.000 
1800.00 38.410 328.453 296.842 119.321 56.900 — 471.894 0.000 0.000 0.000 
1900.00 38.469 330.531 298.561 123.165 60.744 -504.844 0.000 0.000 0.000 
2000.00 38.528 332.506 300.209 127.015 64.594  —-—537.997 0.000 0.000 0.000 
2100.00 38.586 334.387 301.792 130.870 68.449 -—571.343 0.000 0.000 0.000 
2200.00 38.644 336.183 303.315 NS4e/ Ome Slit -— 604.872 0.000 0.000 0.000 
2300.00 38.702 337.903 304.782 138.599 76.178 — 638.577 0.000 0.000 0.000 
2400.00 38.760 339.551 306.196 142.472 80.051 -— 672.450 0.000 0.000 0.000 
2500.00 38.818 341.134 307.562 146.351-° 83.930 —706.485 0.000 0.000 0.000 
References 
Phase H/S Cp 
GAS Ja2 Jal 


700 


In 


Phase 


SOL 


LIQ 


r 
[K] 


298.15 
300.00 
400.00 
429.76 


429.76 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2343.00 


References 


Phase 


SOL 
LIQ 


iigiees 


Hu1 
Hu1 


(——= 


Cp 


26.728 
26.715 
28.971 
30.331 


29.483 
29.422 
29.335 
29.248 
29.161 
29.074 
29.079 
29.079 
29.079 
29.079 
29.079 
29.079 
29.079 
29.079 
29.079 
29.079 
29.079 
29.079 
29.079 
29.079 
29.079 


Cp 


Hut 
Hu1 


J/(K mol) 


57.823 
57.988 
65.870 
67.996 
fe099 
ey oh 
80.049 
85.406 
89.921 
93.821 
97.251 
100.315 
103.086 
105.616 
107.944 
110.099 
WIZ Os 
113.982 
115.745 
117.407 
118.979 
120.471 
121.889 
123.242 
124.535 
125.073 


Remarks 


INDIUM 
S —(G-H298)/T H H-H298 G 
I I kJ / mol 
57.823 0.000 0.000 — 17.240 
57.823 0.049 0.049 — 17.347 
58.883 2.795 2.795 — 23.553 
59.441 3.677 3.677 — 25,545 
3.264 

59.441 6.941 6.941 — 25.545 
62.031 9.009 9.009 —31.015 
65.494 11.947 11.947 — 39.296 
68.670 14.876 14.876 — 48.069 
Ta Wee hs, 17OT © V7797 — 57.260 
74.242 20.708 20.708 — 66.817 
76.698 23.616 23.616 — 76.698 
78.973 26.524 26.524 — 86.871 
81.090 29.432 29.432 — 97.308 
83.067 32.340 32.340  -107.987 
84.922 35.248 35.248 -118.891 
86.668 38.156 38.156  -130.002 
88.317 41.064 41.064  -141.307 
89.879 43.971 43.971 -152.795 
91.363 46.879 46.879  -164.453 
92.775 49.787 49.787 -176.273 
94.123 52.695 52.695 -188.246 
95.412 55.603 55.603  -200.365 
96.646 98.511 58.511 -212.622 
97.831 61.419 61.419 -225.011 
98.326 62.669 62.669 -230.378 

MPT= 629.76 


Hu1 
Hu1 


BPT= 2343., L= 231.45 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


114.820 


log K; 


114.820 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase Ad S 


GAS Hut 


——= 


Hu1 


J/(K mol) 


WASEITS 
173.904 
179.944 
184.747 
188.848 
192.496 
195.809 
198.846 
201.639 
204.205 
206.562 
208.730 
210.728 
212.573 
214.281 
215.868 
217.347 
218.729 
220.025 
221.243 
222.392 
223.478 
224.508 


INDIUM (GAS) 
S —(G-H298)/T H H-H298 G 

|| kJ / mol 
173.775 242.672 0.000 190.861 
TS:775 242.711 0.039 190.539 
174.597 244.811 2.139 172.833 
176.161 246.965 4.293 154.591 
177.941 249.216 6.544 135.907 
179.765 251.584 8.912 116.837 
181.566 254.066 11.394 97.419 
183.320 256.646 13.974 77.684 
185.014 259.297 16.625 57.658 
186.644 261.989 19.317 37.364 
188.207 264.698 22.026 16.824 
189.703 267.407 24.735 -3.942 
191.135 270.102 27.430 —24.916 
192.503 272.776 30.104 — 46.083 
193.811 21D ACCE OA Ol — 67.426 
195.063 278.041 35.369 — 88.935 
196.260 280.628 37.956  -110.596 
197.407 283.184 40.512  -132.401 
198.506 285.710 43.038  -154.339 
199.560 288.207 45.535 -176.403 
200.572 290.676 48.004 -198.586 
201.544 293.120 50.448 -220.880 
202.480 295.540 52.868 -243.279 
203.381 297.939 55.267  -265.779 


225.487 


AH AG, 
242.672 208.101 
242.661 207.886 
242.016 196.387 
237.955 185.607 
237.269 175.204 
236.708 164.906 
236.270 154.679 
235.937 144.501 
235.680 134.356 
235.465 124.234 
235.266 114.131 
235.067 104.045 
234.855 93.974 
234.620 83.919 
234.360 73.881 
234.069 63.860 
233.748 53.857 
233.397 43.872 
233.015 33.907 
232.604 23.961 
232.166 14.036 
231.701 4.132 

0.000 0.000 

0.000 0.000 


701 


In{g] 


log Ky 
fare 


— 36.458 
— 36.196 
— 25.645 
SSS. 
=lo2os 
— 12.305 
— 10.100 
— 8.387 
-—7.018 
=O1099 
— 4.968 
-4.181 
—3.506 
—2:922 
—2.412 
1 elev 
= IhOOS 
= 1206 
—0.886 
—0.596 
— 0.333 
-— 0.094 
0.000 
0.000 


702 


InAs INDIUM ARSENIDE 189.742 

Phase aT Gs S —(G—H298)/T H H-H298 G AH; AG; log Ky; 
[K] J/(K mol) th kJ / mol ] [ - 

SOL 298.15 47.780 75.701 75.701 —58.601 0.000 —81.171 —58.601 — 53.286 9.335 
300.00 47.794 75.997 75.702 -—58.513 0.088 -—81.312  -58.608 — 53.253 9.272 
400.00 48.547 89.849 77.586 —53.696 4.905 -— 89.635 —59.042 —51.408 6.713 
500.00 49.300 100.763 81.168 —48.803 9.798 -99.185  -62.931 -— 48.893 5.108 
600.00 50.053 109.818 85.209 — 43.836 14.765 -109.726 -63.524 — 46.029 4.007 
700.00 50.806 117.590 89.293 — 38.793 19.808 -— 121.106 —64.088 — 43.069 Cpa! 
800.00 51.559 124.424 93.265 -— 33.674 24.927 -—133.213 -64.622 — 40.029 2.614 
900.00 by Ghile! 130.540 97.073 — 28.481 30.120 -145.967 -65.123 — 36.925 2.143 
1000.00 53.066 136.091 100.702 —23.212 35.389 —159.303 -65.572 — 33.767 1.764 
1100.00 53.819 141.184 104.153 — 17.868 40.733 -173.170  -65.972 — 30.567 1.451 
1200.00 54.572 145.899 107.438 — 12.448 46.153 -187.527 -66.412 — 27.330 1.190 
1215.00 54.685 146.578 107.917 —11.629 46.972 -—189.720 -66.490 — 26.841 1.154 

63.363 76.986 

LIQ 1215.00 59.831 209.941 107.917 65.357 123.958 -—189.720 -10.496 — 26.841 1154 
1300.00 59.831 213.986 114.722 70.443 129.044 — 207.739 10.334 — 29.449 1.183 
1400.00 59.831 218.420 121.972 76.426 135.027 — 229.362 9.632 — 32.487 1.212 
1500.00 59.831 222.548 128.541 82.409 141.010 -—251.413 -88.410 —29.021 1.011 
1600.00 59.831 226.410 134.539 88.392 146.993 —273.863 -87.202 -—25.101 0.819 
1700.00 59.831 230.037 140.051 94.376 152.977 —296.687 -85.996 —21.256 0.653 
1800.00 59.831 233.457 145.146 100.359 158.960 -—319.863 -84.790 -— 17.483 0.507 

References 

Phase H/S Cy 

SOL Nb1 Nb1,e 

LIQ Tk1 e 

InAsO4 INDIUM ARSENATE 253.739 

Phase aT Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) le kJ / mol ie ie 

SOL 298.15 119.320 154.850 154.850 —978.303 0.000  -1024.471 -978.303 — 874.257 153.166 
300.00 119.637 155.589 154.852 —978.082 0.221 -1024.759 -978.286 — 873.611 152.109 
400.00 132.021 191.884 159.717 — 965.436 12.867 -1042.190 -976.834 — 838.917 109.551 
500.00 139.674 222.216 169.268 —951.829 26.474 -1062.937 -978.126 —804.121 84.006 
600.00 145.466 248.212 180.310 — 937.562 40.741 -1086.489 -975.738 — 769.539 66.994 
700.00 150.379 271.013 191.672 —922.764 55.5389 -1112.473 -973.057 —735.381 54.875 
800.00 154.822 291.387 202.885 —907.501 70.802  -1140.611 -970.120 —701.625 45.811 
822.00 155.759 295.600 205.310 —904.085 74.218 -1147.068 -969.441 — 694.250 44.117 

References 

Phase ln /S Cy 

SOL G1 G1 


] 


194.724 INDIUM MONOBROMIDE InBr 
Phase a C, S —(G-H298)/T H H—-H298 G AH; AG; log Ky; 
[K] J/(K mol) jbl kJ / mol i> ite 
SOL 298.15 50.998 113.000 113.000 -175.300 0.000 -208.991 -175.300 -169.060 29.619 
300.00 91.045 113.316 113.001 -175.206 0.094 -209.200 -175.325  -169.022 29.429 
400.00 93.555 128.344 115.033 -169.976 5.324 —-221.313 -190.081 -163.852 21,397 
500.00 56.066 140.564 118953 -164.495 10.805 -234.777 -192.661 -156.835 16.384 
558.35 97.530 146.832 121.544 -161.180 14120 -243.164 -192.146 -152.682 14.284 
43.462 24.267 
LIQ 558.35 60.668 190.294 121.544 -136.913 38387  -243.164 -167.879 -152.682 14.284 
600.00 60.668 194.659 126.470 -134.387 40913 -251.182 -167.350  -151.568 13.195 
700.00 60.668 204.011 136.896  -128.320 46.980  -271.127 -166.080 -149.038 11.121 
800.00 60.668 212.112 145.803 -122.253 53.047 -291.942 -164.807 -146.690 9.578 
900.00 60.668 219.257 153.575 -116.186 59.114  -313.518 -163.531 -144.502 8.387 
1000.00 60.668 225649 160469 -110.119 65.181 -335.769 -162.255  -142.456 7.441 
1002.66 60.668 225.811 160.642 -109.958 65.342  -336.369 -162.221 -142.403 7.419 
References 
Phase nl PS Cy Remarks 
SOL Nb1 e 
LIQ Tk1 € e ’ BPT= 1002.66, L= 80.0 kJ 
194.724 INDIUM MONOBROMIDE (GAS) InBr[g] 
Phase i Cy S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] J/(K mol) isi kJ / mol ] [ - 
GAS 298.15 36.647 259.480 259.480 — 56.900 0.000 -134.264 -56.900 — 94.333 16.527 
300.00 36.671 259.707 259.480 — 56.832 0.068  -134.744 -56.952 —94.565 16.465 
400.00 37.543 270.392 260.932 -— 53.116 3.784 = 161.2738) © —73.2215 s—103.811 13.556 
500.00 37.978 278.821 263.696 — 49.337 7.0632<, (= 188.748, 5=77.804— 3— 110/806 11.576 
600.00 38.242 285.771 266.813 —-45.526 11.374 -216.988 -78.489 -117.374 10.218 
700.00 38.423 291.680 269.954 -41.692 15.208 -245.868 -79.452 -123.778 9.236 
800.00 38.562 296.820 272.998 -37.842 19.058 -275.298 -80.397 -130.046 8.491 
900.00 38.676 301.369 275.902 Gs 9808 ) 6 22:9200 f= 305.212) 9 — 8153252 = 1300196 7.905 
1000.00 38.773 305.449 278.657 -30.108 26.792  -335.557 -82.243 -142.244 7.430 
1100.00 38.861 309.149 281.263 -26.226 30.674 -366.289 -83.156 -148.199 7.037 
1200.00 38.942 312.533 283.730 -22.336 34564  -397.376 -84.063 -154.072 6.707 
1300.00 391017, 315.653 ~ 286.067 -18.438 38.462 -428.787 -84.966 -159.870 6.424 
1400.00 39.090 318.548 288.285 -14532 42368 -460.499 -85.864 -165.598 6.179 
1500.00 39.159 321.247 290.393 -10.620 46.280 -492.490 -86.758  -—-171.262 5.964 
1600.00 89.227 323.776 292.402 -6.701 50.199  -524.743 -87.648 -176.867 5.774 
1700.00 39.293 326.156 294.318 -2.775 54125 -557.240 -88.534  -182.416 5.605 
1800.00 39.358 328.404 296.150 1.158 58.058 -—-589.970 -89.416 -187.913 5.453 
1900.00 39.422 330.534 297.904 5.097 - 61.997 -622.917 -90.294 -193.361 5.316 
2000.00 39.485 332.558 299.586 9.042 65.942 -656.073 -91.168 -198.763 5.191 
References 
Phase Aes Cy 
GAS Nb1 Nb1,e 


] 


InBr3 INDIUM TRIBROMIDE 354.532 

Phase il) Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) 14 kJ / mol ] a 

SOL 298.15 98.223 178.657 178.657 — 428.902 0.000 —482.169 -428.902 — 396.857 69.528 
300.00 98.324 179.265 178.659 — 428.720 0.182 —482.500 -428.980 — 396.658 69.064 
400.00 103.763 208.296 182.580 —418.616 10.286 —501.934 -473.344 — 376.656 49.186 
500.00 109.202 232.034 190.165 — 407.968 20.934 —523.985 -474.448 — 352.190 36.793 
600.00 114.642 252.425 198.880 — 396.775 32.127 —548.230 -471.771 — 327.981 28.553 
692.85 119.692 269.274 207.204 — 385.896 43.006 —572.463 -468.814 — 305.941 23.065 

References 

Phase Als CG; Remarks 

SXO}L Nb1/e e Tk1 SPT= 682., L= 128.4 kJ / MPT= 692.85 

InCl INDIUM MONOCHLORIDE 150.273 

Phase T Ge S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) ll kJ / mol ] [ - 

SOL-A 298.15 51.456 100.002 100.002 — 186.021 0.000 —215.837 -186.021 — 165.336 28.966 
300.00 51.509 100.320 100.003 — 185.926 0.095 —216.022 -186.007 — 165.207 28.765 
387.00 54.021 113.743 101.635 — 181.335 4.686 —225.354 -185.293 — 159.270 21.497 

asks) 0.523 

SOL-B 387.00 55.999 115.094 101.635 — 180.812 5.209 —225.354 -184.770 — 159.270 21.497 
400.00 55.999 116.945 102.103 — 180.084 O87 —226.862 -184.644 — 158.415 20.687 
484.00 55.999 127.619 105.634 — 175.380 10.641 —237.148 -187.181 — 152.567 16.465 

44.002 21.297 

LIQ 484.00 66.998 171.621 105.634 — 154.083 31.938 —237.148 -165.884 — 152.567 16.465 
500.00 66.998 173.800 107.781 — 153.011 33.010 —239.911 -165.571 — 152.132 15.893 
600.00 66.998 186.015 119.833 — 146.312 39.709 —257.921 -163.627 — 149.627 13.026 
700.00 66.998 196.343 130.044 — 139.612 46.409 —277.052 -—161.694 — 147.447 11.003 
800.00 66.998 205.290 138.903 — 132.912 53.109 —297.143 -159.768 — 145.543 9.503 
900.00 66.998 213.181 146.726 — 126.212 59.809 —318.075 -157.842 — 143.881 8.351 
1000.00 66.998 220.240 Ws. 7731 —119.512 66.509 —339.752 -—155.921 — 142.432 7.440 
1100.00 66.998 226.625 160.072 —112.812 73.209 —362.100 -154.006 — 141.176 6.704 

_ References 

Phase H/S C, 

SOL-A Pa2 Pa2 

SOL-B Pa2 Pa2 

LIQ Pa2 Pa2 


705 


150.273 INDIUM MONOCHLORIDE (GAS) InCl{g] 

Phase i Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] =) (Kol) |i kJ / mol [ - 

GAS 298.15 36.137 248.271 248.271 —71.630 0.000 -145.652 —-71.630 —95.151 16.670 
300.00 36.155 248.494 248.272 —71.563 0.067 —146.111 —71.644 —95.297 16.593 
400.00 36.802 258.996 249.699 —67.911 3.719 aa Oi On mi Zeal — 103.063 13.459 
500.00 37.139 267.248 252.413 — 64.213 7.417 =197.837 —76./72 — 110.057 11.498 
600.00 37.354 274.039 255.468 — 60.487 e433 — 224.911 -—77.803 —116.617 10.152 
700.00 37.511 279.810 258.544 — 56.744 14.886 — 252.611 —78.827 — 123.006 9.179 
800.00 37.637 284.827 261.522 — 52.986 18.644 —280.848  -79.842 — 129.247 8.439 
900.00 37.745 289.266 264.363 AGI ( 22:413 —309.557  -80.847 — 135.363 7.856 
1000.00 37.843 293.248 267.056 — 45.438 26.192 —338.686  -81.846 — 141.366 7.384 
1100.00 37.933 296.859 269.604 —41.649 29.981 -—368.194 -82.842 — 147.270 6.993 
1200.00 38.018 300.164 272.015 —37.851 33.779 —398.047 -83.835 — 153.083 6.664 
1300.00 38.099 303.210 274.299 —34.045 37.585 —428.218 -84.823 — 158.814 6.381 
1400.00 38.179 306.036 276.466 — 30.231 41.399 —458.682  -85.808 — 164.468 6.136 
1500.00 38.256 308.673 278.526 -—26.410 45.220 —489.419 -86.788 — 170.053 5.922 
1600.00 38.332 unealia 280.488 -—22.580 49.050 —520.411 — 87.765 —175.572 By 7key2 
1700.00 38.406 313.470 282.361 -18.743 52.887 —551.643  -88.737 — 181.030 51062 
1800.00 38.480 315.668 284.151 — 14.899 56.731 — 583.101 —89.706 — 186.431 5.410 
1900.00 38.554 SH alsh0) 285.865 —11.047 60.583 —614.773 -90.671 —191.779 5.272 
2000.00 38.626 319.730 287.509 -—7.188 64.442 —646.648  -91.632 — 197.075 5.147 

References 

Phase ahs Cp 

GAS Pa2 Pa2 

185.725 INDIUM DICHLORIDE Inci2 

Phase Ty Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Ih Ik kJ / mol ] [ - 

SOL-2 298.15 73.546 2273 122.173 — 362.753 0.000 -—399.179 -362.753 —315.417 55.260 
300.00 73.638 122.628 122.174 — 362.617 0.136 -—399.405 -—362.729 —315.123 54.868 
400.00 78.659 144.500 NZom28 — 355.002 Woihs —412.802  -361.327 — 299.462 39.106 
463.00 81.822 156.231 128.572 — 349.947 12.806 —422.282 -363.637 — 289.535 32.665 

0.000 0.000 

SOL-1 463.00 81.822 156.231 128.572 — 349.947 12.806 — 422.282 -363.637 — 289.535 32.665 
500.00 83.680 162.592 130.856 — 346.885 15.868 — 428.181 -362.995 — 283.638 29.631 

References 

Phase nl vA) C, 

SOL-2 Tk1 e 


SOL-1 


u 


] 


] 


706 


InCl2[g] INDIUM DICHLORIDE (GAS) 185.725 
Phase al; C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] Sol) Lf kJ / mol [ - 
GAS 298.15 54.125 312.001 312.002 —222.087 0.000 -315.110 -222.087  -231.348 40.531 
300.00 54.1172: 312.936" 312.003’ ~—221:987 0.100 -315.688 -222.099 -231.406 40.291 
400.00 55.830 328.181 314.152  —216.475 5.612  -347.748 -222.800 -234.408 30.610 
500.00 56.612 340.733 318.256 —210.849. 11.238 —381.215 =226.959' —236:672 24.725 
600.00 57.050 351.096 322.891 -—205.164 16.923 -415.822 -227.847  -—238.531 20.766 
700.00 57.326 359.913 327.566 -199.444 22643 -451.383 -228.733 -240.242 17-927 
800.00 57.514 367.581 332.099 -193.702 28.385 -487.766 -229.616  -241.826 15.790 
900.00 57.653 374.363 336.425  -187.943 34.144  -524.870 -230.495  -243.299 14.121 
1000.00 57.760 380.443 340528 -182.172 39.915  -562.615 -231.374 -244.675 12.780 
1100.00 57.846 385.953 344.411 -176.392 45.695 -600.940 -232.255  -245.962 11.680 
1200.00 57.919 390.989 348.086 -170.603 51.484 -639.790 -233.138 -247.169 10.759 
1300.00 57.982 395.628 351.567 -164.808 57.279 -679.124 -234.024 -248.303 9.977 
1400.00 58.038 399.927 354870 -159.007 63.080 -718.905 -234.912  -249.368 9.304 
1500.00 58.088 403.933 358.009 -153.201 68.886 -759.100 -235.802 -250.369 8.719 
1600.00 58.135 407.683 360.997 -147.390 74697 -799.683 -236.695 -251.311 8.204 
1700.00 98.178 411.209 963.848 -141.574 80.513 -840.629 -237.590  -252.198 7.749 
1800.00 58.219 414535 366.573 -135.754 86.333  -881.918 -238.488 -253.031 7.343 
1900.00 58.258 417.684 369.181 =129:930 92.157 —923.530° —239.390 ~ —253:814 6.978 
2000.00 58.296 420.673 371.681 -124.103 97.984 -965.449 -240.295  -254.550 6.648 
References 
Phase lal ES Cy 
GAS Pa2 Pa2 
InCl3 INDIUM TRICHLORIDE 221.178 
Phase if Cy S) —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Ire kJ / mol Hie 
SOL 298.15 95.250 141.001 141.001 —5§37.226 0.000 -579.265 -537.226 -462.242 80.983 
300.00 95.353 141.590 141.003 -537.050 0.176  -579.527 -537.193 -461.777 80.403 
400.00 100.918 169.784 144809 -527.236 9.990  -595.150 -535.326 -436.916 57.055 
500.00 106.483 192.901 152.181 -516.866 20.360 -613.317 -536.527 -412.010 43.042 
600.00 112.048 212.807 160.663  -505.940 31.286 -633.624 -533.991 — 387.336 33.721 
700.00 117.612 230.497 169.398 -494.457 42.769 -655.804 --580.952  -363.127 27.097 
800.00 123.177 246.565 178.054 -482.417 54809 -679.669 -527.391 — 339.389 22.160 
856.00 126.293 255.003 182.814 -475.432 61.794 -693.715 -525.164 -326.304 19.912 
References 
Phase nl PS C, Remarks 
SOL Tk1/e e Tk1 MPT= 856. 


] 


221.178 


Phase aly 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nS 


GAS Pa2 


Pa2 


INDIUM TRICHLORIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


341.357 
341.831 
364.312 
382.164 
396.930 
409.504 
420.446 
430.128 
438.807 
446.671 
453.858 
460.476 
466.608 
472.320 
477.665 
482.689 
487.426 
491.909 
496.162 


H H-H298 G 
1 kJ / mol 
341.357 -374.050 0.000  -475.825 
341.358  -373.908 0.142 -476.457 
344.406  -366.088 7.962 -511.812 
350.234 -358.085 15.965  -549.167 
356.821  -349.985 24.065  -588.143 
363.472  -341.827 32.223 -628.480 
369.924 -333.632 40.418  -669.990 
376.086 -325.412 48.638  -712.528 
381.932  -317.175 56.875 -755.982 
387.465 -308.924 65.126  -800.262 
392.703  -300.663 73.387 -845.293 
397.665 -292.395 81.655  -891.015 
402.373  -284.121 89.929  -937.373 
406.848  -275.842 98.208  -984.322 
411.109  -267.560 106.490 -1031.824 
415.173  -259.274 114.776 -1079.845 
419.057 -250.985 123.065 -1128.353 
422.774 -242.695 131.355 -1177.321 
426.338  -234.403 139.647 -1226.727 


AHy AG; 
-374.050 -—358.802 
-374.052 -—358.708 
-374.177  —353.579 
-377.745 -—347.860 
-378.036 -341.856 
—378.323  —335.803 
—378.606 -329.709 
—378.887  -—323.580 
=37/9,1609) — —317-420 
—S/9:400 ee Ollecoll 
-379.749 -305.016 
—380.049 -—298.776 
—380.354  -292.513 
—380.666  —286.228 
—380.985 —279:921 
—381.312 —273.595 
—381.647 —-—267.249 
— 381.991 — 260.884 
— 382.344 —-—254.501 


707 


InCI3[g] 


log Ky 


708 


In2Cl6[g] 


Phase ile 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase a tS 


GAS Pa2 


[[(_——=—= 


Cp 


168.964 
169.117 
174.756 
177.554 
179.136 
180.115 
180.761 
181.209 
181.532 
181.773 
181.956 
182.098 
182.211 
182.301 
182.375 
182.435 
182.485 
182.527 
182.562 


Pa2 


S 


J/(K mol) 


528.992 
530.038 
579.566 
618.895 
651.419 
679.112 
703.208 
724.526 
743.636 
760.949 
776.774 
791.344 
804.843 
817.418 
829.185 
840.244 
850.673 
860.540 
869.904 


DIINDIUM HEXACHLORIDE (GAS) 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
528.992  -884.665 0.000 -1042.384 
528.995  -—884.352 0.313 -1043.364 
535.710 -867.122 17.543 -1098.949 
548.550 -849.493 35.172 -1158.940 
563.063  -831.651 53.014 -1222.503 
577.712 -—813.685 70.980 -1289.063 
591.926 -=795:639 89.026 -1358.205 
605.497 -777.539 107.126 -1429.613 
618.372 —759.401 125.264 -1503.037 
630.559 -—741.236 143.429 -1578.280 
642.094 —-723.049 161.616 -1655.177 
653.022 -—704.846 179.819 -1733.593 
663.390 -—686.630 198.035 -1813.411 
673.244 -668.405 216.260 -1894.531 
682.626 -650.171 234.494 -1976.867 
691.576 -631.930 252.735 -2060.344 
700.128 -613.684 270.981 -2144.895 
708.313 -595.433 289.232 -2230.460 
716.161 —577.179 307.486 -2316.986 


AHy AGy 
—884.665  -808.338 
-—884.640  -807.864 
—883.302 —782.482 
-—888.814 -756.326 
—887.754 —729.928 
-886.676 —-703.709 
-885.587 -677.645 
-884.488  -651.718 
- 883.389  -625.913 
—882.300 -600.219 
— 881.221 — 574.622 
—880.153 -—549.116 
= 6), J: VSO m= O2O 100K 
—878.052 -498.342 
—877.022 -473.061 
—876.007 -447.845 
-—875.008  —422.688 
—874.025  -—397.586 
— 873.061 = 372.535 


442.356 


log Ky 
ie 


141.617 
140.662 
102.182 
79.013 
63.546 
SAN, 
44.246 
37.825 
32.694 
28.502 
25.013 
22.064 
19.539 
17.354 
15.444 
13.761 
12.266 
10.930 
9.730 


133.818 


Phase 1 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al dS 


GAS Pa2 


[== 


Pa2 


INDIUM MONOFLUORIDE (GAS) 


S —(G—-H298)/T 


J/(K mol) 


236.254 
236.466 
246.514 
254.528 
261.172 
266.842 
271.786 
276.170 
280.109 
283.685 
286.961 
289.985 
292.792 
295.413 
297.871 
300.187 
302.375 
304.451 
306.425 


H H-H298 G 

ll kJ / mol 
236.254  -193.719 0.000  -264.158 
236.255 -193.656 0.063  -264.596 
237.616 -190.160 3.559 = —288.765 
240.224  -186.567 7.152  -313.831 
243.178  -182.922 10.797 -339.626 
246.163 -179.244 14.475 -366.033 
249.064 -175.541 18178  -392.970 
251.836 -171.818 21.901 — 420.372 
254.470 -168.080 25.639 -448.189 
256.966 -164.328 29.391 — 476.382 
259.331 -160.562 33.157 -504.916 
261.574 —156.785 36.934 =—533:765 
263.705 -152.997 40.722 -562.906 
265.732 —-149.198 44.521 — 592.318 
267.665 -145.389 48330 -621.983 
269.511 —141.570 52.149 © —651.887 
271.276 -137.740 55.979 -682.016 
272.968  =-133.902 59.817 —-712.358 
274.592 -130.053 63.666 -742.903 


AH; AG; 
-193.719  -216.687 
—193.734 -216.829 
-—194.590 -224.403 
-—198.894 -—231.203 
S90 923m 2OiAOOG 
—200.949  -243.760 
-—201.969 -249.807 
— 202,983 9) =255:725 
—203.992 -261.532 
— 205.001 — 267.237 
-206.008  -—272.850 
—207.012 -278.379 
—208.013 -283.832 
—209.010  -289.212 
—210.004 -294.527 
-—210.993 -299.779 
—211.978 -304.973 
=212.959 = 310.113 
—213.934 -315.201 


710 


InF2{g] 


Phase t 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al iS 


GAS Pa2 


(wwe 


Pa2 


INDIUM DIFLUORIDE (GAS) 


S —(G-H298)/T H H—-H298 G 
J/(K mol) it I kJ / mol 


291.830 291.831 — 477.478 0.000 -—564.487 
292.137 291.831 — 477.386 OWL2 seles(027/ 
306.805 293.812 -472.281 5.197 ~=595.003 
318.705 297.638 -466.944 10.534  -626.297 
328.688 302.004 -461.467 16.011 — 658.680 
337.268 306.443 -455.901 21.577 -691.988 
344.779 310.775  -450.275 27.203 #—-726.098 
351.453 = 314.931 -—444.608 32.870 -760.916 
357.454 318.888 -438.912 38566 -796.366 
362.904 322.646  -433.194 44.284  -832.388 
367.893 326.212 -427.460 50.018 -868.932 
372.493 329.597 —-421.7138 55.765 —905.954 
376.759 332.815 —415.956 61.522 =—943.419 
380.737 335.879" =-410.191 67.287 ~~ =—981.296 
384.462 338.800  -404.419 73.059 -—1019.558 
387.965 341.590 -398.641 78837 -1058.181 
391.271 344.259 -392.857 84.621 -1097.145 
394.400 346.817  -387.070 90.408 —-1136.430 
397.370 349.271 = 30 1ne/9™ | 96.199" 21:1 76.019 


AH AG; 
-477.478  -—486.784 
-477.494  -486.842 
- 478.347  -—489.832 
- 482.588 -492.055 
—483.522 -—493.861 
—484.4385  -—495.511 
-— 485.336 -497.032 
-486.228 -498.441 
—487.120  —499.750 
-—488.017 -—500.969 
-—488.919 -502.107 
-— 489.827 -503.169 
-490.740  -504.161 
-491.660 -505.088 
-—492.585  —505.953 
-493.516 -506.760 
-494.454  —-—507.512 
AO): 50 OG Cia 
-496.346 -508.862 


152.817 


log Ky 


171.815 


Phase T 
[kK] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1445.00 


LIQ 1445.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Als 


SOL Pa2 
LIQ Pa2 


= 


Cp 


92.018 

92.086 

95.742 

99.399 
103.056 
106.713 
110.370 
114.027 
117.683 
121.340 
124.997 
128.654 
132.311 
133.956 


134.001 
134.001 
134.001 
134.001 
134.001 
134.001 
134.001 


INDIUM TRIFLUORIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) Pai kJ / mol 


110.002 110.002 -1189.930 0.000 -1222.727 
110.571 110.003 -1189.760 0.170 -1222.931 
137.563 113.659 -1180.368 9.562 ~=1235.394 
159.320 120.683 -1170.611 19:319 =1250,271 
177.766 128.697 -1160.488 29.442 -1267.148 
193.927 136.884 -1150.000 39.930 -1285.749 
208.415 144.935 -1139.146 50.784 -1305.878 
221.626 152.733 -1127.926 62.004 -1327.389 
233.829 160.240 -1116.341 73.589 -1350.170 
245.217 167.453 -1104.389 85.541 -1374.128 
255.932 174.384 -1092.073 97.857 -1399.191 
266.081 181.051 -1079.390 110.540 -1425.296 
275.749 187.472 -1066.342 123.588 -1452.391 
279.961 190.287 -1060.351 129.579 -1464.895 
44.301 64.015 
324.262 190.287 -996.336 193.594 -1464.895 
329.268 195.292 -988.966 200.964 -1482.868 
337.916 203.938 -975.566 214.364 -1516.232 
346.040 212.061 -962.165 227.765 -1550.433 
353.699 219.719  -948.765 241.165 -1585.424 
360.944 226.963  -935.365 254.565 -1621.159 
367.818 233.835 -921.965 267.965 -1657.601 


AHy AGy 
-1189.930 -1114.792 
-—1189.896 -1114.326 
-—1188.070 -1089.414 
-1189.573 -1064.417 
-—1187.597 -1039.567 
-—1185.363 -1015.068 
-1182.838 -990.909 
-—1180.002 -967.085 
-1176.845 -943.594 
-—1173.361 — 920.435 
—1169.545 -897.607 
=1165.390  -875.112 
-—1160.894 -852.949 
—1158.758 -843.085 
-—1094.743  -843.085 
-—1092.091 — 833.556 
-—1087.283 -816.477 
-1082.494 -799.699 
—1077.720 -783.201 
-1072.962  -766.969 
—1068.219 -750.987 


711 


InF3 


log Ky 
[ =e 


195.307 
194.021 
142.263 
111.199 
90.502 
795.745 
64.700 
56.128 
49.288 
43.708 
39.072 
35.162 
31.824 
30.476 


30.476 
29.027 
26.655 
24.572 
22.728 
21.085 
19.614 


] 


712 


InF3[g] INDIUM TRIFLUORIDE (GAS) 171.815 
Phase T Cp S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] SKN) lel kJ / mol ] [ - ] 
GAS 298.15 69.828 309.977 309.977 — 857.720 0.000 —950.139 -857.720 — 842.205 147.551 
300.00 69.972 310.409 309.978 — 857.591 0.129 —950.713 -857.727 — 842.108 146.624 
400.00 75.084 331.342 312.797 — 850.302 7.418 -—982.839 -858.004 — 836.859 109.283 
500.00 77.514 348.386 318.265 — 842.659 15.061 -1016.852 -861.621 — 830.998 86.814 
600.00 78.890 362.650 324.506 —834.834 22.886 -1052.424 -861.942 — 824.843 71.809 
700.00 79.767 374.882 330.850 —826.898 30.822 -1089.315 -862.261 -—818.634 61.087 
800.00 80.379 385.575 337.036 —818.889 38.831 -1127.349 -862.581 — 812.380 53.043 
900.00 80.836 395.070 342.967 —810.827 46.893 -1166.390 -862.903 — 806.086 46.784 
1000.00 81.197 403.606 348.611 —802.725 54.995 -1206.331 -863.229 -—799.755 41.775 
1100.00 81.496 411.360 353.968 -794.590 63.130 -1247.085 -863.562 —793.392 37.675 
1200.00 81.752 418.462 359.051 —786.427 71.293 -1288.581 -863.899 — 786.998 34.257 
1300.00 81.978 425.015 363.876 -778.240 79.480 -1330.759 -864.240 — 780.576 31.364 
1400.00 82.182 431.097 368.463 -770.032 87.688 -1373.569 -864.584 -774.127 28.883 
1500.00 82.370 436.774 372.830 —761.805 95.915 -1416.965 -864.930 — 767.654 26.732 
1600.00 82.546 442.096 376.995 —753.559 104.161 -1460.912 -865.276 —761.157 24.849 
1700.00 82.712 447.105 380.973 —745.296 112.424 -1505.374 -865.624 —754.639 23.187 
1800.00 82.871 451.837 384.780 —737.016 120.704 -1550.323 -865.971 -—748.101 21.709 
1900.00 83.024 456.322 388.428 —728.722 128.998 -1595.733 -866.319 -—741.543 20.386 
2000.00 83.172 460.584 391.930 —720.412 137.308 -1641.580 -866.666 — 734.967 19.195 
References 
Phase H/S CG, 
GAS Pa2 Pa2 
Inl INDIUM MONOIODIDE 241.724 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) Al kJ / mol ] [ - ] 
SOL 298.15 51.858 123.846 123.846 — 115.897 0.000 —152.822 -115.897 —118.268 20.720 
300.00 51.882 124.167 123.847 — 115.801 0.096 —153.051 -115.901 = 12s 20.595 
400.00 BSmoi 139.265 125.897 —110.550 5.347 —166.256 -124.214 —118.760 15.508 
500.00 54.392 loneZos 129.810 — 105.174 10.723 —180.802 -149.150 —114.775 11.990 
600.00 55.647 161.284 134.242 —99.672 16.225 —196.442 -148.461 — 107.962 9.399 
638.00 56.124 164.716 135.956 —97.548 18.349 —202.637 -148.166 — 105.406 8.630 
35.150 22.426 
LIQ 638.00 60.668 199.867 135.956 SUN —  AOLTTAS -—202.637 -125.740 — 105.406 8.630 
700.00 60.668 205.493 141.870 —71.361 44.536 —215.206 -124.960 — 103.467 UE, 
800.00 60.668 213.594 150.340 —65.294 50.603 -—236.169 -123.700 — 100.482 6.561 
900.00 60.668 220.740 USer/ TAS) —59.227 56.670 —257.893 -122.435 —97.656 5.668 
References 
Phase H/S C, 
SOL Tk1 Kul 


LIQ 


Tk1 


241.724 


Phase iy 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ais 


GAS Nb1 


Pa2 


INDIUM MONOIODIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


267.467 
267.695 
278.354 
286.655 
293.450 
299.202 
304.188 
308.587 
312.524 
316.086 
319.339 
322.331 
325.102 
327.681 
330.094 
332.361 
334.499 
336.520 
338.438 


H H-H298 G 

| II kJ / mol 
267.467 7501 0.000 -72.214 
267.468 7.599 0.068 -—72.709 
268.920 11.305 3.774 | —100.037 
271.667 15.025 7.494  -128.303 
274.748 Wes W221 — 157.318 
277.841 22.483 14.952  -186.958 
280.830 26.217 = 18.686 3  -217.133 
283.675 29.953 22.422  —247.776 
286.366 33.689 26.158  -278.835 
288.909 37.427 29.896 -310.269 
291.311 41.164 33.633 -342.042 
293.584 44.903 37.372  -374.128 
295.737 48.641 41.110  -406.501 
297.782 52.380 44849 -439.142 
299.727 56.119 48.588 -472.032 
301.580 59.859 52.328 -505.156 
303.350 63.598 56.067 -538.500 
305.043 67.337 59.806 -—572.051 
306.666 71.077 63.546  -605.800 


AHy AG; 

7.531 — 37.661 
7.500 — 37.941 

— 2.359 —OZtO4 
— 28.951 —O2:275 
— 30.037 — 68.838 
—31.116 —TOreAng 
— 32.189 —81.446 
— 33.256 S8y/ OS 
— 34.321 — 93.514 
— 35.389 — 99.381 
-36.459  -105.152 
y/o) = i 1il0)fs}eis! 
-—38.609 -116.431 
09.000 I21k052 
-40.770  -127.401 
-41.854  —132.782 
—42.942 —138.099 
-44.032 -143.356 
-45.126 -—148.556 


714 


Inl2[g] INDIUM DIIODIDE (GAS) 368.629 
Phase al C, S —(G—-H298)/T H H-H298 G AH; AG; log Ks; 
[K ] $$ AJ (Kimol) Ih kJ / mol (tsa 
GAS 298.15 57.067 Slo L ifs S5le/75 — 23.430 0.000 -128.312 -23.430 —76.444 13.393 
300.00 57.081 352.128 351.776 — 23.324 0.106 — 128.963 — 23.475 -76.773 13.367 
400.00 57.563 368.625 354.022 — 17.589 5.841 — 165.039 —42.123 — 93.600 12.223 
500.00 57.788 381.496 358.276 — 11.820 11.610 — 202.568 — 90.763 — 101.529 10.607 
600.00 57.911 392.044 363.052 —6.035 17.395 — 241.261 -—91.666 -— 103.597 9.019 
700.00 57.986 400.977 367.848 -0.239 23.191 —280.924 -92.563 -—105.515 7.874 
800.00 58.036 408.724 372.484 5.562 28.992 -321.417  -93.454 — 107.304 7.006 
900.00 58.071 415.562 376.898 11.367 34.797 — 362.638 -—94.341 — 108.982 6.325 
1000.00 58.097 421.681 381.076 UWS 40.606 — 404.506 — 95.228 — 110.561 5.775 
1100.00 58.116 427.219 385.023 22.986 46.416 —446.955 -96.120 —112.052 52324 
1200.00 58.132 432.277 388.753 28.799 52.229 — 489.933 -—97.016 — 113.460 4.939 
1300.00 58.144 436.930 392.282 34.613 58.043 — 533.397 —97.918 — 114.794 4.612 
1400.00 is}e}, INloks) 441.240 395.627 40.428 63.858 — 577.308 — 98.825 -—116.058 4.330 
1500.00 58.164 445.252 398.803 46.244 69.674 -—621.635 -99.737 — 117.258 4.083 
1600.00 58.172 449.006 401.825 52.060 75.490 —666.350 -100.654 — 118.396 3.865 
1700.00 58.179 452.533 404.705 57.878 81.308 -—711.429 -101.576 -—119.476 3.671 
1800.00 58.185 455.859 407.456 63.696 87.126 —756.850 -102.504 — 120.503 3.497 
1900.00 58.190 459.005 410.087 69.515 92.945 —802.595 -103.437 — 121.477 3.340 
2000.00 58.196 461.990 412.608 75.334 98.764 —848.646 -104.376 — 122.402 3.197 
References 
Phase H/S Cy 
GAS Pa2 Pa2 
Inl3 INDIUM TRIIODIDE 495.533 
Phase Wt C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ] [ kJ / mol ] [ - ] 
SOL 298.15 164.013 203.342 203.342 — 234.722 0.000 —295.349 -234.722 — 226.167 39.624 
300.00 164.013 204.357 203.346 — 234.419 0.303 —295.726 -—234.619 — 226.114 39.370 
400.00 164.013 251.540 209.779 —218.017 16.705 —318.633 -253.421 — 223.252 29.154 
480.00 164.013 281.444 219.307 — 204.896 29.826 —339.989 -317.094 —213.902 23.277 
41.840 20.083 
LIQ 480.00 135.980 323.283 219.307 — 184.813 49.909 —339.989 -—297.011 —213.902 23.277 
500.00 135.980 328.834 PENT — 182.094 52.628 —346.511 -296.003 —210.459 21.987 
600.00 135.980 353.626 243.249 — 168.496 66.226 —380.671 -—290.969 — 193.824 16.874 
700.00 135.980 374.588 260.553 — 154.898 79.824 —417.109 -—285.945 — 178.030 13.285 | 
800.00 135.980 392.745 275.967 — 141.300 93.422 —455.496 -280.925 — 162.956 10.640 | 
References | 
Phase H/S Cy Remarks . 
SOL Tk1,e e 
LIQ Tk1 e Tk1 BPT= 719.4, L= 95.4 kJ 


TAS 


495.533 INDIUM TRIIODIDE (GAS) InI3[g] 
Phase VW CG, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J /{K'mol) I kJ / mol [ - 
GAS 298.15 81.152 400.016 400.016 — 120.499 0.000 —239.764 -120.499 — 170.582 29.885 
300.00 81.176 400.518 400.018 — 120.349 0.150 -—240.504 -120.549 — 170.893 29.755 
400.00 82.025 424.005 403.214 — 112.183 8.316 —281.785 -147.586 — 186.403 24.342 
500.00 82.419 442.355 409.274 — 103.958 16.541 —325.1386 -217.867 — 189.085 19.754 
600.00 82.634 457.403 416.079 —95.705 24.794 —370.147 -218.178 — 183.299 15.958 
700.00 82.765 470.152 422.916 — 87.434 33.065 -—416.540 -218.481 -— 177.462 13.242 
800.00 82.851 481.209 429.527 -—79.153 41.346 —464.121 -218.779 -—171.581 11.203 
900.00 82.910 490.971 435.822 —70.865 49.634 —512.739 -219.073 — 165.664 9.615 
1000.00 82.954 499.709 441.782 —62.572 57.927 —562.281 -—219.369 — 159.714 8.343 
1100.00 82.986 507.617 447.413 —54.275 66.224 —612.653 -219.671 — 153.734 7.300 
1200.00 83.012 514.839 452.735 —45.975 74.524 —663.781  -—219.981 — 147.726 6.430 
1300.00 83.032 521.484 457.772 —37.672 82.827 -—715.602  -220.298 — 141.692 5.693 
1400.00 83.049 527.638 462.545 — 29.368 91.131 —768.062 -220.623 — 135.633 5.061 
1500.00 83.063 533.369 467.078 —21.063 99.436 —821.116 -—220.955 — 129,551 4.511 
1600.00 83.075 538.730 471.390 -12.756 107.743 -—874.723 -221.296 — 123.446 4.030 
1700.00 83.085 543.766 475.501 -4.448 116.051 —928.851 -221.644 — 117.320 3.605 
1800.00 83.094 548.516 479.427 3.861 124.360 —983.467 -—222.000 —111.173 3.226 
1900.00 83.102 553.009 483.182 12.171 132.670 -1038.545 -—222.364 — 105.006 2.887 
2000.00 83.109 557-27 486.781 20.482 140.981 -1094.061 -222.736 —98.819 2.581 
References 
Phase inl ff 3} Cy 
GAS Pa2 Pa2 
128.827 INDIUM NITRIDE InN 
Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [—..___—)/ (Kimo) lie kJ / mol ] [ - 
SOL 298.15 41.692 43.514 43.514 -17.154 0.000 -30.128 -17.154 15.676 -—2.746 
300.00 41.714 43.772 43.514 -17.077 0.077 -30.208  -17.153 15.880 —2.765 
400.00 42.928 55.938 45.165 —12.845 4.309 -—35.220 -17.125 26.884 -3.511 
500.00 44.141 65.648 48.322 —8.491 8.663 -41.315  -20.456 38.430 -4.015 
600.00 45.355 73.803 51.907 -4.016 13.138 -48.298 -20.411 50.204 - 4.371 
700.00 46.568 80.885 551552 0.580 17.734 -—56.040 -20.265 61.963 - 4.624 
800.00 47.781 87.183 59.119 5.297 22.451 -—64.449 -20.023 73.695 -4.812 
900.00 48.995 92.881 62.559 10.136 27.290 -73.457 -19.684 85.390 -—4.956 
1000.00 50.208 98.106 65.856 15.096 32.250 -83.010 -19.252 97.043 —5.069 
1100.00 51.421 102.948 69.010 20.177 37.331 -93.065  -18.727 108.648 —5.159 
1200.00 52.635 107.474 72.029 25.380 42.534 -—103.589 -18.106 120.200 —5.232 
1300.00 53.848 AteG5: 74.921 30.704 47.858 -114.551 — 17.387 131.698 —5.292 
1400.00 55.061 HIS) 77.696 36.150 53.304 -—125.928  -16.566 143.135 -—5.340 
1473.00 55.947 118.591 79.653 40.202 57.356 —134.483  -15.902 151.446 -—5.370 
References 
Phase H/S Cy Remarks 
SOL Tk1/Ku1 e Tk1 MPT= 1473. 


] 


] 


716 


In2O[g] 


Phase TT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase is 


GAS C2/Tk1 


[_—— 


J/(K mol) 


298.319 
298.627 
313.357 
325.316 
335.380 
344.055 
351.670 
358.450 
364.558 
370.112 
375.203 
379.901 
384.263 
388.332 
392.145 
395.731 
399.117 
402.322 


DIINDIUM OXIDE (GAS) 


S —(G-H298)/T H H-H298 G 

ll kJ / mol 
298.319 — 65.689 0.000 -154.633 
298.320 — 65.597 0.092 -155.185 
300.310 —60.470 5.219 -185.813 
304.152 =55:107) 10582. =217,765 
308.540 -49.585 16.104 -250.813 
313.009 -43.956 21.733 -—284.795 
317.375 -38.253 27.436 -319.589 
321.569 -32.496 33.193 -355.101 
325.568 -26.699 38.990 -391.257 
329.369 -20.872 44817 -427.994 
332.979 -15.020 50.669 -465.264 
336.410 =9:150;: 56.539" —— 503.022 
339.674 -3.265 62.424 -541.233 
342.784 2.633 68.322 —579.865 
345.751 8.541 74.230 -618.891 
348.587 14.457 80.146  -658.286 
351.301 20.380 86.069 -698.030 
353.902 26.308 91.997 -738.104 
356.400 32.240 97.929 -778.489 


405.365 


AH; AGy 
— 65.689 —89:5/1 
— 65.723 —Soio 
ORO — 97.445 


-76.168  -103.603 
—78.101 — 108.907 
— 19. JOCmmme= Nilo: 094 
= 61/64 » =118:618 
—83.533 —-123.118 
—85.283  -—127.422 
— 8/2026 ae Gleoo2 
=88./69, — —Tse1023 
-90.502 -139.349 
-92.239  -143.041 
-—93.977  -146.610 
=Sloni/e) 12100 
— 9/2404 a OS:405 
—99.215  —156:645 
=100.973..~ = 1595787 
O20 mee OZ oI 


245.639 


log Ky 


277.638 


Phase ale 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 


References 
Phase Int os 


SOL Nb1 


SSS 


Cp 


100.416 
100.734 
112.212 
117.960 
121.452 
123.879 
125.739 
127.268 
128.593 
129.784 
130.884 
131.919 
132.908 
133.862 
134.791 


DIINDIUM TRIOXIDE 


S) —(G-H298)/T H H-H298 G 
J/(K mol) item kJ / mol 


104.198 104.198 -—925.789 0.000 -956.856 
104.820 104.200 -925.603 0.186 -957.049 
135.592 108.318 -914.879 10.910 -969.116 
161.310 116.419 -903.343 22.446  -983.998 
183.147 125.767 —891.361 34.428 -—1001.249 
202.061 135.345 -879.088 46.701 -1020.531 
218.729 144.747 = -866.604 59.185 -1041.587 
233.629 153.810 -853.951 71.838 -1064.218 
247.108 162.476 -841.157 84.632 -1088.265 
259.421 170.738 -828.237 97.552 -1113.600 
270.762 178.607 -815.203 110.586 -1140.117 
281.279 186.105 -802.062 123.727 -1167.725 
291.092 193.257 -788.821 136.968 -1196.349 
300.294 200.090 -775.482 150.307  -1225.923 
308.963 206.626 -762.049 163.740 -1256.391 


Remarks 


Tk1 MPT= 2183. 


AH; AG; 
-925.789 —-830.629 
-925.783 -830.039 
-925.007 -798.225 
-—930.489 -—765.574 
SSA) 21 sot key AT Alls) 
=927.588 —700.102 
=925.950 —-—667./714 
—924.229 —635.537 
-—922.444 —-603.556 
—920.603 —571.756 
—918.708  -—540.125 
—916.758 ~~ — 508.656 
—914.752 -—477.338 
= 9112098 — 446.166 
—910.574 -—415.133 


rake 


In203 


log K; 
[ a 


145.523 
144.523 
104.237 
79.979 
63.789 
52.242 
43.597 
36.886 
31.527 
27.150 
23.511 
20.438 
17.810 
15.537 
13.553 


] 


718 


InP 


Phase 


SOL-A 


SOL-B 


LIQ 


; 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
910.00 


910.00 
1000.00 
1100.00 
1200.00 
1300.00 
1328.00 


1328.00 
1400.00 
1500.00 
1600.00 
1700.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


INDIUM PHOSPHIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) lal kJ / mol 
59.802 59.802 — 88.701 0.000 -106.531 
60.083 59.803 — 88.617 0.084  -106.642 
73.363 61.603 — 83.997 4.704 -113.342 
83.992 65.052 -79.231 9.470 -121.227 
92.944 68.974 -74.319 14.382  -130.085 
100.739 72.967 -69.260 19.441 -139.778 
107.688 76.880 -64.055 24646 -150.205 
113.990 80.658 -58.703 29.998 -161.294 
114.590 81.028 —58.160 30.541 — 162.437 
0.414 0.377 
115.004 81.028 -57.783 30.918 -162.437 
120.213 84.324 =§2.812 35.889 — 173.025 
125.477 87.830 -47.289 41.412 — 185.314 
130.282 91.170 -41.766 46.935 -198.105 
134.703 94.351 —36.244 52.457 —211.357 
135.880 95.214 -34.697 54004  -215.145 
47.259 62.760 
183.139 95.214 28.063 116.764 -215.145 
186.232 99.816 32.280 120.981  -228.444 
190.273 105.714 38.138 126.839 — 247.271 
194.053 111.118 43.996 132.697 -—266.490 
197.604 116.102 49.853 138.554 -286.074 


AHy AGy 
- 88.701 -—77.046 
— 88.710 —76.974 
— 90.088 =2190 
— 94.169 — 67.834 
— 94.827 — 62.502 
— 95.330 -57.073 
= 95.07% —51:582 
— 95.870 — 46.057 
- 95.881 — 45.504 
— 95.504 — 45.504 
— 95.520 — 40.558 
= JO.OSI — 35.061 
SOUR 20 — 28.473 
— 158.369 — 17.616 
= 158.156 — 14.587 
— 95.398 — 14.587 
-94.615 — 10.226 
— 93.533 — 4.236 
— 92.453 1.682 
Skolt 7.532 


145.794 


log K; 
[ = 


13.498 
13.402 
9.505 
7.087 
5.441 
4.259 
3.368 
2.673 
2.612 


2.612 
2.119 
1.665 
1.239 
0.708 
0.574 


0.574 
0.382 
0.148 
-0.055 
—0.231 


] 


146.886 


Phase Ts 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
965.00 


LIQ 965.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase A iS 


SOL Mit 
LIQ Mit 


[== 


Mit 


S —(G-H298)/T 


J/(K mol) 


69.036 

69.334 

83.446 

94.814 
104.447 
112.883 
120.442 
127.332 
131.520 

37.287 
168.807 
170.969 
176.751 
182.030 
186.886 
191.382 
195.567 
199.483 
203.161 
206.628 


INDIUM MONOSULFIDE 


H H-H298 G 

ileal kJ / mol 

69.036 -133.888 0.000 -154.471 
69.037 -133.799 0.089 -154.599 
70.948 -—128.889 4.999 -162.267 
74.620 -123.791 10.097 -171.198 
78.808" =118:504— 15.384 =181.173 
83.085  -113.030 20.858 -192.048 
87.290 -107.367 26.521 —203.720 
91:362% *=101.515." "32/373 —" =216:414 
93.927 -97.611 36.277  -224.528 

35.982 

93.927 -—61.629 72.259 -224.528 
96.586 -59.505 74383 -230.474 
103.615 —53.439 80.449 -247.865 
109.933 -47.372 86.516  -265.808 
115.668 -—41.305 92.583 — 284.257 
120.918 —35.238 98.650 -303.173 
125.756 —29.171 104.717 — 322.523 
130.243 —23.105 110.783 —342.277 
134.425 -17.038 116.850 — 362.411 
138.341 -10.971 122.917 — 382.902 


AH; AG; 
-133.888  -127.674 
— 133.891 — 127.635 
-—136.307 -125.437 
-141.326  -122.001 
- 142.553 —118.010 
—143.317  -113.855 
-—143.934 -109.604 
— 197.201 — 104.128 
— 196.379 — 97.435 
— 160.397 — 97.435 
— 159.934 — 95.160 
— 158.618 — 88.746 
— 157.307 — 82.452 
— 156.002 — 76.267 
— 154.702 —70.182 
— 153.407 — 64.190 
heya 7 —58.285 
— 150.830 — 52.460 
— 149.548 — 46.710 
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GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase An iS 


GAS Mi1 


Mit,e 


J/(K mol) 


PEM MITE 
251.994 
262.241 
270.350 
277.041 
282.729 
287.673 
292.044 
295.960 
299.507 
302.748 
305.731 
308.494 
311.068 
313.476 
315.739 
317.873 
319.892 


INDIUM MONOSULFIDE (GAS) 


S —(G-H298)/T H H—-H298 G 

I | kJ / mol 
PAST 233.049 0.000 157,982 
251.778 233.114 0.065 157.516 
253.168 236.678 3.629 131.782 
255.822 240.313 7.264 105.138 
258.817 243.983 10.934 77.759 
261.837 247.673 14.624 49.763 
264.764 251.376 18.327 21.238 
267.557 255.087 22.038 =7./52 
270.205 258.804 25.755 —37.156 
272.710 262.526 29.477 — 66.932 
275.080 266.250 33.201 — 97.047 
277.325 269.977 36.928  -127.473 
279.453 273.706 40.657 -—158.186 
281.476 277.436 44387 -189.165 
283.402 281.168 48.119 -—220.394 
285.238 284.901 51.852 =251.856 
286.992 288.634 55.585  =283:537 
288.671 292.369 59.320 =315.427 
290.281 296.104 63.055  -347.512 


321.808 


AH AG 
233.049 184.779 
233.022 184.480 
229.260 168.613 
222.778 154.335 
219.935 140.922 
217.386 127.956 
214.808 115.355 
159.401 104.233 
158.375 98.158 
157.347 92.187 
156.315 86.308 
155.280 80.517 
154.242 74.804 
153.200 69.167 
152.156 63.599 
151.108 58.096 
150.057 52.655 
149.003 47.272 
147.946 41.945 


146.886 


log Ky 
art 


— 32.373 
- 32.121 
=22,019 
— 16.123 
S112 AGIs) 
- 9.548 
= fe” 
— 6.050 
Ona 
— 4.378 
= Sh // Sif 
-3.235 
= 209i 
—2.409 
SPAUS 
= Mss: 
— 1.528 
— 1.300 
= Ogo 
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325.838 DIINDIUM TRISULFIDE In2S3 

Phase al C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[ K ] fsa (Kimo) ) I kJ / mol ] roel 

SOL-A 298.15 117.969 163.594 163.594 — 355.640 0.000 -404.416 -355.640 — 341.263 59.788 
300.00 118.122 164.325 163.597 — 355.422 0.218 -404.719 -355.647 —341.174 59.404 
400.00 123.614. 199.165 168.310 — 343.298 12.342 —422.964 -362.757 — 336.025 43.880 
500.00 126.332 227.070 177.365 — 330.787 24.853 —444.322 -374.383 — 327.748 34.240 
600.00 127.957 250.258 187.636 —318.067 CWA ov As: —468.222 -378.266 —318.029 27.687 
660.00 128.665 262.488 193.893 —310.368 45.272 —483.609 -380.063 —311.916 24.686 

1.648 1.088 

SOL-B 660.00 134.342 264.136 193.893 — 309.280 46.360 —483.609 -378.975 —311.916 24.686 
700.00 136.557 272.105 198.136 — 303.862 51.778 —494.335 -379.848 — 307.826 22.970 
800.00 142.097 290.702 208.563 — 289.929 65.711 —522.490 -381.835 — 297.400 19.418 
900.00 147.637 307.758 218.649 —275.442 80.198 —552.424 -541.792 — 283.285 16.441 
1000.00 153.176 323.600 228.361 — 260.402 95.238 —584.001 -538.072 — 254.757 13.307 
1100.00 158.716 338.459 237.702 -—244.807 110.833 -—617.112 -533.820 — 226.627 10.762 

3.652 4.017 

SOL-C 1100.00 159.410 342.111 237.702 -—240.790 114.850 —617.112 -529.803 — 226.627 10.762 
1200.00 159.410 355.981 246.989 —224.849 130.791 —652.026 -525.223 — 199.267 8.674 
1300.00 159.410 368.741 255.870 -—208.908 146.732 —688.271  -—520.660 — 172.290 6.923 
1400.00 159.410 380.554 264.359 -—192.967 162.673 —725.7438 -516.112 — 145.663 5.435 

References 

Phase H/S Cp Remarks 

SOL-A Mit Mit 

SOL-B Mit Mit 

SOL-C Mit Mit Tk1 MPT= 1363. 

766.496 PENTAINDIUM HEXASULFIDE In5S6 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ll kJ / mol ] [ =] 

SOL 298.15 262.316 374.468 374.468 -—774.040 0.000 —885.688 -774.040 —742.143 130.020 
300.00 262.574 376.091 374.473 —773.554 0.486 —886.382 -774.054 —741.945 129.184 
400.00 273.743 453.266 384.920 —746.702 27.338 —928.008 -788.415 —730.577 95.404 
500.00 282.127 515.280 404.990 -—718.895 Hom45 -976.535 -815.095 -712.371 74.421 
600.00 289.414 567.373 427.826 —690.312 83.728 -1030.736 -822.656 — 691.053 60.162 
700.00 296.184 612.500 451.055 —661.029 113.011  -1089.778 -827.877 — 668.691 49.898 
800.00 302.677 652.476 473.781 —631.084 142.956 -1153.064 -832.693 — 645.624 42.155 
900.00 309.010 688.493 495.669 -—600.499 173.541  -1220.142 -—1153.906 —615.046 35.696 
1000.00 315.243 eno 516.619 —569.285 204.755 -1290.659 -1148.242 -—555.471 29.015 
1100.00 321.412 751.709 536.629 —537.452 236.588  -1364.332 -1142.002 — 496.491 23.576 

References 

Phase H/S C, Remarks 

SOL Mit ) Mit NDPT= 1043. 


722 


In2(SO4)3 DIINDIUM TRISULFATE 517.831 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) teal kJ / mol [ = 

SOL 298.15 280.002 272.002 272.002 —2787.000 0.000 -2868.097 -2787.000 -2437.958 427.120 
300.00 280.466 273.735 272.007 —2786.482 0.518 -—2868.602 -—2787.033 -2435.792 424.109 
400.00 305.570 357.858 283.308 -2757.180 29.820 -2900.323 -2794.792 -2318.246 302.732 
500.00 330.674 428.741 305.476 -2725.368 61.632 -2939.738 —2805.469 -—2197.592 229.581 
600.00 355.778 491.249 331.324 -2691.045 95.955 -2985.794 -—2806.707 -2075.843 180.718 
700.00 380.882 547.978 358.281 -—2654.212 132.788 -3037.796 —2805.189 -1954.122 145.818 
800.00 405.986 600.476 385.312 -2614.869 172.131 -3095.250 -2801.788 -—1832.754 119.667 
900.00 431.090 649.744 411.9838 -2573.015 213.985 -3157.784 -2954.810 -1708.464 99157 
943.00 441.885 670.114 423.290 -2554.246 232.754 -3186.163 -—2949.799 -1649.032 91.343 

References 

Phase al Us Cp Remarks 

SOL Nb1 Nb1,e Tk1 TPT= 943. 

InSb INDIUM ANTIMONY 236.570 

Phase Vv C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) ] | kJ / mol ] [ - 

SOL-A 298.15 49.471 86.199 86.199 —30.501 0.000 —56.201 —30.501 Saye, 4.448 
300.00 49.531 86.505 86.200 — 30.409 0.092 —56.361 -—30.506 = 281,35 4.415 
400.00 51.839 101.106 88.175 =25.329 5.172 =65: 7/71 S033 — 23.609 3.083 
500.00 53.223 112.832 SiRi2 —20.071 10.430 -76.487 -—34.310 —21.256 2.221 
600.00 54.241 122.629 96.287 -14.696 15.805 —88.273 —34.551 — 18.621 1.621 
700.00 55.085 131.055 100.666 9229 See 72 ee 100/96 34 ee — 15.949 1.190 
797.00 55.815 138.251 104.811 =3:850 26.651 -114.085  -35.006 — 13.326 0.873 

59.898 47.739 

LIQ 797.00 66.944 198.149 104.811 43.889 74390 -114.035 -12.733 — 13.326 0.873 
800.00 66.944 198.401 105.162 44.090 74.591 — 114.630 12.758 — 13.424 0.876 
900.00 66.944 206.285 115.968 50.785 81.286 -134.872 13.532 — 16.745 0.972 
1000.00 66.944 213.339 129,359 57.479 87.980 -155.860 —§.692 — 18.033 0.942 
1100.00 66.944 219.719 133.651 64.173 94674  -177.518 — 5.043 — 19.299 0.916 
1200.00 66.944 225.544 141.070 70.868 101.369  -199.785 — 4.395 — 20.623 0.898 

References 

Phase H/S C, 

SOL-A Nb1 Pa3 

LIQ Pa3 Pa3 


] 


| 


193.780 


Phase V 
(K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
933.00 


LIQ 933.00 
1000.00 
1100.00 
1200.00 


References 


Phase eS 


SOL Mit 
LIQ Mit 


SS 


S  ~(G+H298)/T 


J/(K mol) 


81.588 

81.899 

96.603 
108.374 
118.290 
126.926 
134.625 
141.609 
143.784 

37.221 
181.004 
185.212 
190.994 
196.273 


INDIUM MONOSELENIDE 


H H-H298 G 

[ kJ / mol 

81.588 -—117.989 0.000  -142.314 
81.589 -117.896 0.093  -142.466 
83.583  -—112.781 5.208  =151.422 
87.402 -107.503 10.486 -161.690 
91.744 -102.062 15.927 -173.036 
96.166 —96.457 21.532  —=185.305 
100.501 -90.689 27.300 -198.390 
104.686 -—84.759 §33.230' =212:207 
106.031 -82.766 35.223 -216.916 

34.727 

106.031 -48.039 69.950 -216.916 
111.197 -43.974 74.015  -229.186 
118.192 -37.907 80.082  -248.000 
124.482 -31.840 86.149  -267.368 


AH;s AG; 
il UF, 9892 DAT APS 
Salli, OO lee eeA 4a 
-118.290  -110.554 
- 128.037  -107.937 
- 129.048  -103.819 
— 129.887 =O OLOAO 
— 130.555 — 95.163 
— 131.050 — 90.707 
= USE — 89.226 

- 96.450 — 89.226 
— 96.688 — 88.699 
—150.355 =—62:926 
— 149.264 — 76.847 
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InSe{g] INDIUM MONOSELENIDE (GAS) 193.780 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (= SIS) } Al kJ / mol ] [ - 

GAS 298.15 36.639 263.701 263.701 PPA TAO) 0.000 143.127 221.750 172.967 — 30.303 
300.00 36.640 263.928 263.702 221.818 0.068 142.639 221.721 172.664 — 30.063 
400.00 36.697 274.476 265.140 225.485 6) fois, 115.694 219.975 156.562 — 20.445 
500.00 36.754 282.671 267.857 229.157 7.407 87.822 208.623 141.575 -— 14.790 
600.00 36.812 289.378 270.902 232.835 11.085 59.209 205.849 128.426 —11.180 
700.00 36.869 295.056 273.957 236.520 14.770 29.980 203.089 115.740 — 8.637 
800.00 36.926 299.983 276.909 240.209 18.459 0.223 200.344 103.449 -—6.755 
900.00 36.984 304.336 279.719 243.905 AE Wels, — 29.998 197.613 91.502 -5.311 
1000.00 37.041 308.235 282.379 247.606 25.856 —60.629 194.892 79.857 -4.171 
1100.00 37.098 311.769 284.893 Psy (6h |e) 29.563 —91.632 138.865 73.440 —3.487 
1200.00 37.156 314.999 287.269 255.026 33.276 — 122.973 137.602 67.548 —2.940 
1300.00 37.213 317.975 289.518 258.744 36.994 — 154.624 136.356 61.761 —2.482 
1400.00 37.270 320.735 291.651 262.468 40.718 — 186.561 135.129 56.069 —2.092 
1500.00 37.328 323.308 293.676 266.198 44.448 —218.765 133.919 50.464 —1.757 
1600.00 37.385 325.719 295.605 269.934 48.184 —251.217 132.728 44.939 — 1.467 
1700.00 37.442 327.988 297.443 273.675 51.925 — 283.904 rch Hopets, 39.488 -1.213 
1800.00 37.500 330.129 299.200 277.422 55.672 —316.811 130.401 34.106 -—0.990 
1900.00 Ci/ toto 332.158 300.882 281.175 59.425 — 349.926 129.265 28.787 -0.791 
2000.00 37.614 334.086 302.494 284.934 63.184 — 383.239 128.148 23.528 -0.614 

References 

Phase H/S Cy 

GAS Tk1/Mi1 Mit 

In2Se3 DIINDIUM TRISELENIDE 466.520 

Phase ly C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] |= I ae Ih kJ / mol ] [ - 

SOL-A 298.15 140.563 201.250 201.250 — 326.352 0.000 —386.355 -326.352 —314.077 55.025 
300.00 141.064 202.121 201.253 — 326.091 0.261 —386.728 -326.331 —314.001 54.672 
400.00 168.113 246.407 207.109 -—310.633 15.719 -—409.196 -324.366 —310.146 40.501 
470.00 187.048 275.004 Aleit — 298.202 28.150 —427.454 -328.649 —307.218 34.143 

2.991 1.406 

SOL-B. 470.00 187.048 277.996 215.111 — 296.796 29.556 — 427.454 -327.243 — 307.218 34.143 
500.00 195.163 289.818 219.240 — 291.063 35.289 —435.972 -343.656 —305.728 31.939 
600.00 222.212 327.791 234.195 -—270.194 56.158 —466.869 -339.207 — 298.515 25.988 

References 

Phase ini Cy Remarks 

SOL-A Mit Mit 

SOL-B Mit Mit Mit TPT= 920., 1020. / MPT= 1173. 


] 


] 
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242.420 INDIUM MONOTELLURIDE InTe 
Phase I C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ] [ kJ / mol [ - 
SOL 298.15 47.741 105.688 105.688 -71.965 0.000 — 103.476 —71.965 —71.478 ye eyeks' 
300.00 AVETTI/ 105.983 105.689 —71.877 0.088 -— 103.672 —71.974 -—71.475 12.445 
400.00 49.714 119.993 107.586 —67.002 4.963 -—114.999 —72.530 —71.233 9.302 
500.00 51.651 131.295 Ntk232 —61.934 10.031 — 127.581 —76.582 —70.284 7.343 
600.00 53.589 140.883 115.394 -— 56.672 15.293 — 141.202 —77.385 —68.949 6.003 
700.00 55.526 149.289 119.648 —51.216 20.749 — 155.719 —78.207 —67.479 5.035 
800.00 57.463 156.830 123.832 — 45.567 26.398 — 171.031 — 96.668 —64.009 4.179 
900.00 59.400 163.710 127.886 — 39.723 32.242 — 187.063 —97.502 —59.874 3.475 
965.00 60.659 167.896 130.441 — 35.822 36.143 — 197.841 —97.938 —57.141 3.093 
37.201 35.899 
LIQ 965.00 60.668 205.097 130.441 0.077 72.042 — 197.841 —62.039 —57.141 3.093 
1000.00 60.668 207.258 133.092 2.201 74.166 — 205.057 —62.252 —56.959 2.975 
1100.00 60.668 213.041 140.102 8.268 80.233 —226.077  -62.858 —56.401 2.678 
1200.00 60.668 218.319 146.403 14.334 86.299 — 247.649 — 63.465 —55.787 2.428 
References 
Phase Hees C; 
SOL Mit Mit 
LIQ Mi4 Mit 
357.240 DIINDIUM TELLURIDE In2Te 
Phase I C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky; 
[K] J/(K mol) II kJ / mol ] [ - 
SOL 298.15 67.462 154.808 154.808 —79.705 0.000 — 125.861 —79.705 —76.624 13.424 
300.00 67.530 155.226 154.809 —79.580 0.125 — 126.148 -79.727 —76.605 13.338 
400.00 WW UES 157.502 -—72.643 7.062 — 142.706 —80.965 —75.386 9.844 
500.00 74.894 191.443 162.708 — 65.338 14.367 — 161.059 — 88.996 —72.747 7.600 
600.00 78.576 205.423 168.689 —57.664 22.041 — 180.918 —90.325 —69.369 6.039 
700.00 82.257 217.812 174.837 — 49.623 30.082 — 202.091 —91.490 -—65.782 4.909 
733.00 83.472 221.629 176.858 — 46.888 32.817 —209.342  -109.352 —64.312 4.583 
References 
Phase nes C, Remarks 
SOL Mit e Tk1 MPT= 733. 


] 
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In2Te3 


Phase al 


9 gs ll cies 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
883.00 


SOL-B 883.00 
900.00 
943.00 


LIQ 943.00 
1000.00 
1100.00 
1200.00 


References 
Phase a iS 


SOL-A Tk1/Mi1 
SOL-B u 
LIQ Tk1 


C 


123.351 
123.428 
127.612 
131.796 
135.980 
140.164 
144.348 
147.821 


147.821 
148.532 
150.331 


154.808 
154.808 
154.808 
154.808 


Cp 


DIINDIUM TRITELLURIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) im kJ / mol 


234.304 234.304 -191.627 0.000 -261.485 
235.067 234306 -191.399 0228 = 261; 919 
271.148 239.198 -178.847 12.780 -287.306 
300.074 248.572 -165.876 25.751 —315.913 
324.473 259.240 -152.488 39.139 -347.171 
345.748 270.110 -138.680 52.947 -380.704 
364.738 280.772 -124455 67.172 -416.245 
SUS Ack) .815)1 —112.330 79.297 -447.124 
0.000 0.000 
3/9199) 2897351 -112.330 79.297 -447.124 
381.981 291.074 —-109.811 81.816 —453.594 
388.955 295.379 -103.385 88.242 -470.170 


86.520 81.588 
475.474 295.379 -21.797 169.830 -470.170 
484.560 305.906 -12.973 178.654  —497.533 
499.315 322.829 2.508 194.135  -546.739 
512.785 338.105 17.988 209.615 -597.353 


AH; AG 
19 1,62r 1) = 1625135 
SGI) SAY (87/7 
= 192,635 89 = 179/559 
=200:3812 ~— —175,037 
-202.680 -169.710 
-—204.776 -—164.053 
-—259.963 -—152.440 
-—262.049 -141.177 
-— 262.049 -141.177 
- 262.439 -138.846 
—263.372 -132.919 
—181.784  -132.919 
-—182.714  -129.937 
— 184.346 -—124.581 
— 185.978 —119.075 


612.440 


log Ky 


192.220 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2716.00 


LIQ 2716.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4697.00 


References 


Phase Al fs 


SOL Hut 
LIQ Hut 


——— 


C 


24.961 
24.971 
25.507 
26.043 
26.579 
27.202 
27.901 
28.621 
29.354 
30.094 
30.837 
31.583 
32.329 
33.075 
33.820 
34.563 
35.305 
36.044 
36.781 
37.516 
38.248 
38.978 
39.705 
40.429 
41.151 
41.870 
41.984 


41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 


Cp 


Hut 
Hut 


J/(K mol) 


35.505 
35.660 
42.917 
48.666 
53.462 
57.603 
61.280 
64.608 
67.661 
70.494 
73.144 
75.642 
78.010 
80.265 
82.424 
84.496 
86.493 
88.422 
90.289 
92.102 
93.864 
95.580 
97.254 
98.890 
100.490 
102.056 
102.304 
9.623 
WALA 
113.202 
114.670 
116.088 
117.460 
118.789 
120.076 
121.325 
122.538 
123.717 
124.863 
125.979 
127.066 
128.125 
129.158 
130.166 
131.151 
132.113 
133.053 
133.973 


IRIDIUM 
S —(G—-H298)/T H H-H298 G 

| || kJ / mol 
35.505 0.000 0.000 -— 10.586 
35.506 0.046 0.046 — 10.652 
36.492 2.570 2.570 — 14.597 
38.371 5.148 5.148 —19.186 
40.497 7.779 7.779 — 24.298 
42.652 10.466 10.466 — 29.856 
44.755 13.221 13.221 — 35.804 
46.778 16.046 16.046 —42.101 
48.716 18.945 18.945 —48.716 
50.569 21.917 21.917 — 55.625 
52.341 24.964 24.964 — 62.809 
54.038 28.085 28.085 —70.249 
55.666 31.281 31.281 —77.933 
Bl ey 34.551 34.551 — 85.847 
58.739 37.896 37.896 — 93.983 
60.194 41.315 41.315 — 102.329 
61.600 44.808 44.808 — 110.879 
62.961 48.376 48.376 — 119.626 
64.281 SELON SAID 7/ — 128.562 
65.563 55.732 BO The — 137.682 
66.809 59.520 59.520 — 146.980 
68.023 63.381 63.381 — 156.453 
69.206 67.316 67.316 — 166.095 
70.361 TA\e22 TORE — 175.902 
71.489 75.401 75.401 — 185.872 
72.592 79.552 79.552 -—195.999 
72.167 80.223 80.223 — 197.634 

Zone 

72.767 106.360 106.360 — 197.634 
73.961 109.875 109.875 — 207.090 
75.339 114.059 114.059 — 218.484 
76.674 118.243 118.243 — 230.022 
77.968 122.427 122.427 — 241.700 
79.223 126.611 126.611 — 253.513 
80.441 1SOW95 me lic Oh795 — 265.456 
81.625 134.979 134.979 —277.527 
82.777 139.163 139.163 — 289.720 
83.898 143.347 143.347 -302.033 
84.990 147.531 147.531 —314.462 
86.054 Wels. Welle — 327.005 
87.092 155.899 155.899  -339.657 
88.104 160.083 160.0838 -352.417 
89.093 164.267 164.267 -365.281 
90.059 168.451 168.451 — 378.248 
91.003 22035 men lIZ. 030 —391.314 
91.927 176.819 -176.819  -404.477 
92.830 181.003 181.003  -417.736 
SHE TANS) 185.187 185.187 — 431.087 
94.555 189.245 189.245 -444.125 


134.846 


Remarks 


Hu1 


BPT= 4697., L= 604.1 kJ 


AHy AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


ey 
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Ir[g] 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase AAS 


GAS Hu1 


_—— 


Hu1 


J/(K mol) 


193.578 
193.706 
199.711 
204.367 
208.203 
211.508 
214.442 
217.101 
219.547 
221.822 
223.953 
225.964 
227.868 
229.680 
231.407 
233.058 
234.638 
236.154 
237.609 
239.008 
240.355 
241.653 
242.905 
244.114 
245.282 
246.412 
247.506 
248.566 
249.595 
250.593 
251.563 
252.506 
253.424 
254.318 
255.189 
256.038 
256.866 
257.675 
258.465 
259.237 
259.992 
260.731 
261.454 
262.162 
262.855 
263.535 
264.201 
264.855 


IRIDIUM (GAS) 
S —(G-H298)/T H H—-H298 G 

kJ / mol 
193.578 669.440 0.000 611.725 
193.578 669.478 0.038 611.367 
194.396 671.566 2.126 591.681 
195.942 673.652 4.212 571.469 
197.675 675.757 6.317 550.835 
199.420 677.901 8.461 529.846 
201.118 680.099 10.659 508.546 
202.748 682.357 12.917 486.967 
204.307 684.680 15.240 465.133 
205.797 687.067 17.627 443.063 
207.222 689.517 20.077 420.773 
208.587 692.029 22.589 398.276 
209.897 694.600 25.160 375.584 
211.156 697.225 27.785 352.706 
212.368 699.902 30.462 329.651 
Zale ersh/ 702.625 33.185 306.427 
214.666 705.391 35.951 283.042 
215.757 708.194 38.754 259.501 
216.814 Alison Ahieletsy, 235.813 
217.837 713.899 44.459 211.982 
218.830 716.794 47.354 188.013 
219.795 719.714 50.274 163.912 
220.732 722.656 53.216 139.684 
221.643 7T25:047) 56177 115.333 
222.530 728.596 59.156 90.862 
223.394 731.590 62.150 66.277 
224.235 734.598 65.158 41.581 
225.056 737.619 68.179 16.777 
225.857 740.653 71.213 -—8.131 
226.639 743.698 74.258 - 33.141 
227.403 7460/53) | 77-318 —58.249 
228.149 749.818 80.378 — 83.452 
228.879 752.892 83.452  -108.749 
229.593 755.976 86.536 -134.136 
230.292 759.067 89.627 -—159.612 
230.977 762.166 92.726 -—185.173 
231.647 765.273 95.833 -210.819 
232.304 768.387 98.947 -—236.546 
232.948 771.507 102.067 -—262.353 
233.580 774.634 105.194  -—288.238 
234.200 777.768 108.328 -—314.200 
234.808 780.907 111.467 -—340.236 
235.406 784.052 114.612  -—366.346 
235.993 787.202 117.762 -—392.526 
236.569 790.357 120.917 -—418.777 
237.136 793.518 124.078  -445.097 
237.693 796.683 127.243 -471.484 
238.240 799.852 130.412 —-—497.937 
238.779 803.026 133.586 -524.455 


265.496 


AH AG; 
669.440 622.311 
669.432 622.018 
668.996 606.278 
668.505 590.655 
667.978 575.134 
667.436 559.702 
666.879 544.349 
666.311 529.067 
665.735 513.849 
665.149 498.688 
664.553 483.582 
663.944 468.526 
663.319 453.517 
662.674 438.553 
662.006 423.633 
661.310 408.756 
660.583 393.921 
659.819 379.127 
659.014 364.374 
658.167 349.663 
657.274 334.993 
656.333 320.365 
655.3414 305.779 
654.295 291.235 
653.194 276.734 
652.037 262.277 
624.723 248.671 
623.561 235.261 
622.410 221.891 
621.271 208.559 
620.142 195.264 
619.023 182.004 
617.914 168.778 
616.813 155.584 
615.720 142.421 
614.635 129.289 
613.558 116.186 
612.488 103.111 
611.425 90.064 
610.368 77.043 
609.317 64.048 
608.272 51.077 
607.233 38.131 
606.199 25.209 
605.170 12.309 

0.000 0.000 

0.000 0.000 

0.000 0.000 
0.000 0.000 


192.220 


log K; 
[ = 


— 109.026 
— 108.303 
= Oat 
=(0)1) 70S) 
— 50.070 
— 41.765 
— 35.542 
— 30.706 
— 26.841 
— 23.681 
— 21.050 
-— 18.826 
=16.021 
eke 
— 13.830 
— 12.560 
— 11.431 
— 10.423 
=J516 
— 8.697 
-7.954 
=f 280 
-— 6.655 
—6.085 
— 5.560 
— 5.074 
— 4.639 
— 4.238 
- 3.863 
-3.514 
SSH SY/ 
- 2.881 
S200 
=2.328 
— 2.066 
=) S725 
ROOM 
— 1.381 
= Well 745 
-0.982 
= 797, 
- 0.620 
—0.453 
—0.293 
-0.140 
0.000 
0.000 
0.000 
0.000 


] 
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431.932 IRIDIUM TRIBROMIDE IrBr3 
Phase a Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] = — Kel) ] [ kJ / mol ] [ - ] 
SOL 298.15 105.450 127.612 127.612 -— 177.820 0.000 —215.868 -177.820 — 137.210 24.039 
300.00 105.488 128.264 127.614 -177.625 0.195 -216.104 -177.881 — 136.957 23.846 
400.00 107.523 158.890 131.776 — 166.974 10.846 —230.530 -—221.478 —114.209 14.914 
500.00 109.558 183.102 139.702 —-156.120 21.700 —247.671 -218.739 —87.706 9.163 
600.00 111.593 203.256 148.661 -—145.063 32.757 -—267.017 -215.890 —61.765 BOTir 
700.00 113.628 220.611 157.728 -133.802 44.018 — 288.230 -212.919 — 36.311 2.710 
800.00 115.663 235.917 166.564 —122.337 55.483 -—311.071 -209.831 —11.291 0.737 
References 
Phase H/ S$ Cy 
SOL K4 K4 
298.578 IRIDIUM TRICHLORIDE IrCl3 
Phase 1 Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) eal kJ / mol ] i—se | 
SOLE 298.15 85.842 114.851 114.851 —245.601 0.000 -—279.844 -—245.601 — 169.475 29.691 
300.00 85.935 115.382 114.852 — 245.442 0.159 —280.057 -—245.583 — 169.002 29.426 
400.00 89.851 140.682 118.275 — 236.638 8.963 —292.911 -244.503 — 143.634 18.757 
500.00 92.676 161.047 124.859 -—227.507 18.094 —308.030 -—243.306 — 118.553 12.385 
600.00 95.070 178.160 ie2rso3 -218.117 27.484 —325.013 -242.000 — 93.724 8.159 
700.00 97.261 192.981 139.979 -—208.499 37.102 —343.586 -240.584 —69.121 5.158 
800.00 99.344 206.105 147.440 -198.668 46.933 —363.553 -—239.066 —44.729 2.921 
900.00 101.364 217.924 154.625 -188.633 56.968 —384.764 -237.445 — 20.533 1.192 
1000.00 103.345 228.706 161.502 -178.397 67.204 -407.103 -235.720 3.476 -0.182 
1100.00 105.300 238.648 168.069 -167.965 77.636 -—430.477 -—233.890 27.308 — 1.297 
References 
Phase A es Cy 


SOL Nb1/Be6 


) 
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IrF6[g] IRIDIUM HEXAFLUORIDE (GAS) 306.210 

Phase t Cp S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[ K ] emo i i kJ / mol [ - 

GAS 298.15 120.856 345.390 345.390 — 543.920 0.000 -—646.898  -543.920 — 454.922 79.700 
300.00 Wil ale2 346.138 345.392 —543.696 0.224 —647.538 -543.916 — 454.370 TA ks! 
400.00 133.699 382.866 350.314 — 530.899 13.021 —684.046 -543.284 — 424.597 55.447 
500.00 141.137 413.569 359.981 —517.126 26.794 —723.911 -542.178 — 395.047 41.270 
600.00 145.717 439.738 371.148 —502.766 41.154 —766.609 -—540.868 — 365.741 31.841 
700.00 148.696 462.439 382.604 — 488.035 55.885 —811.743 -539.475 — 336.663 25.122 
800.00 150.728 482.436 393.858 — 473.058 70.862 -—859.007 -538.070 —307.786 20.096 
900.00 152.170 500.277 404.709 — 457.909 86.011 —908.158 -536.691 — 279.084 16.198 
1000.00 153.226 516.367 415.084 —442.637 101.283 -—959.004 -—535.358 — 250.533 13.086 
1100.00 154.022 531.010 424.967 —427.273 116.647 -1011.384 -534.085 — 222.112 10.547 
1200.00 154.635 544.439 434.371 —411.839 132.081 -1065.165 -532.882 — 193.805 8.436 
1300.00 Ween 556.836 443.321 —396.350 147.570 -1120.237 -531.755 — 165.595 6.654 
1400.00 155502 568.346 451.845 —380.818 163.102  -1176.503 -—530.707 — 137.468 5.129 
1500.00 155.814 579.086 459.974 —365.252 178.668 -1233.881 -529.742 — 109.414 3.810 
1600.00 156.071 589.150 467.736 —349.657 194.263 -1292.298 -528.861 —81.421 2.658 
1700.00 156.284 598.619 475.159 —334.039 209.881 -1351.691 -—528.068 — 53.481 1.643 
1800.00 156.462 607.557 482.269 —318.402 225.518 -1412.004 -527.361 — 25.585 0.742 
1900.00 156.614 616.020 489.088 —302.748 241.172  -1473.187 -526.743 2.274 —0.063 
2000.00 156.743 624.057 495.637 —287.080 256.840 -1535.194 -526.214 30.103 —0.786 

References 

Phase H/ S$ Cp 

GAS Nb1/Pa2 Pa2 

Irl IRIDIUM MONOIODIDE 319.124 

Phase il G Ss —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ll IL kJ / mol ] [ - 

SOL 298.15 SYA PTET 108.784 108.784 — 46.024 0.000 —78.458 — 46.024 —50.558 8.858 
300.00 52.300 109.107 108.785 —45.927 0.097 —78.659 — 46.024 — 50.586 8.808 
400.00 5S Oo 124.325 110.851 — 40.635 5.389 —90.365 —54.074 — 51.825 6.768 
500.00 54.810 136.410 114.795 — 35.216 10.808 — 103.421 —75.330 —49 224 5.142 
600.00 56.066 146.515 119.262 —29.672 16.352 — 117.581 —74.293 —44.099 3.839 
700.00 57.321 eyo! 123.793 — 24.003 22.021 — 132.679 -—73.192 — 39.153 2.922 
800.00 58.576 162.987 128.218 — 18.208 27.816 — 148.598 —72.038 — 34.368 2.244 

References 

Phase lS Cy 

SOL Kut/e e 
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446.029 IRIDIUM DIIODIDE Irl2 

Phase T Le S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] Kimo) [ kJ / mol a il [ - ] 

SOL 298.15 79.465 158.992 158.992 — 83.680 0.000 — 131.083 — 83.680 — 85.870 15.044 
300.00 79.496 159.484 158.994 — 83.533 0.147 — 131.378 — 83.680 — 85.883 14.954 
400.00 81.170 182.582 162.132 —75.500 8.180 — 148.533 —99.809 — 86.050 eve 
500.00 82.843 200.875 168.113 —67.299 16.381 -—167.736 -142.380 —78.527 8.204 
600.00 84.517 216.127 174.878 —58.931 24.749 —188.607 -140.394 — 65.941 5.741 
700.00 86.190 229.281 181.732 —50.396 33.284 —210.892 -138.308 — 53.696 4.007 
800.00 87.864 240.899 188.415 —41.693 41.987 —234.412 -136.133 — 41.756 2.726 

References 

Phase int WS Cp 

SOL Kut/e e 

224.219 IRIDIUM DIOXIDE 1rO2 

Phase if Cy S$ —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) [ kJ / mol ] [ - ] 

SOL 298.15 59.985 58.576 58.576 — 242.672 0.000 —260.136  -242.672 — 188.386 33.004 
300.00 60.212 58.948 58.577 — 242.561 0.111 —260.245 -242.661 — 188.049 32.742 
400.00 68.505 77.560 61.058 — 236.072 6.600 —267.095  -241.667 — 169.976 22.197 
500.00 72.776 93.348 65.980 — 228.988 13.684 —275.662 -—240.220 — 152.215 15.902 
600.00 75.466 106.870 71.696 — 221.568 21.104 —285.690 -—238.590 — 134.765 Wey 
700.00 77.408 118.656 77.581 —213.919 28.753 —296.978 -236.884 -—117.595 8.775 
800.00 78.952 129.096 83.380 — 206.099 36.573 —309.376  -235.155 — 100.671 6.573 
900.00 80.265 138.473 88.989 — 198.137 44.535 —322.762 -—233.424 — 83.965 4.873 
1000.00 81.433 146.991 94.370 — 190.051 52.621 —337.042 -231.699 — 67.451 3.523 
1100.00 82.508 154.804 99.514 — 181.853 60.819 —352.137 -229.983 —51.109 2.427 
1200.00 83.519 162.026 104.426 —173.551 69.121 —367.983 -228.276 — 34.923 1.520 
1300.00 84.484 168.750 109.118 — 165.151 TUS — 384.526 -226.580 — 18.880 0.759 

References 

Phase inl ss) C, 

SOL Be4 Tk1,e 


732 


lrO2{g] 


Phase ali 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl dS 


GAS Tk1 


J/(K mol) 


263.701 
264,022 
279.378 
291.742 
302.043 
310.861 
318.567 
325.410 
331.565 
337.161 
342.292 
347.031 
351.436 
355.551 
359.414 
363.056 
366.500 
369.769 


IRIDIUM DIOXIDE (GAS) 


S —(G—H298)/T H H-H298 G 

kJ / mol 
263.701 215.894 0.000 NOTA. 
263.702 215.990 0.096 136.783 
265.777 221.334 5.440 109.583 
269.774 226.878 10.984 81.007 
274.318 232.529 16.635 51.303 
278.924 288-250 meeee-OO0 20.647 
283.408 244.021 28.127 -— 10.832 
287.701 249.831 33.937 — 43.037 
291.785 255.674 39.780 —75.891 
295.660 261.545 45.651 — 109.332 
299.335 267.443 51.549 -143.308 
302.824 273.364 57.470 —177.777 
306.141 279.307 63.413  -212.703 
309.299 285.272 69.378 —-—248.055 
SZ oie 291.258 75.364  -—283.805 
315.191 297.265 81.371 -—319.930 
317.946 303.291 87.397 -356.409 
320.589 309.336 93.442 -—393.224 
323.126 315.401 99.507 -—430.358 


372.879 


AH; AG; 
215.894 209.022 
215.889 208.979 
215.739 206.703 
215.646 204.454 
215.507 202.228 
215.286 200.031 
214.965 197.873 
214.544 195.760 
214.026 193.700 
213.416 191.696 
212.718 189.752 
211.935 187.869 
211.069 186.050 
210.123 184.295 
209.097 182.607 
207.992 180.984 
206.809 179.429 
205.548 177.942 
204.208 176.524 


224.219 


log Ky 
[ = 


— 36.620 
— 36.387 
— 26.993 
=21.000 
— 17.606 
— 14.927 
= 12.920 
— 11.362 
— 10.118 
-9.103 
—8.260 
=7.549 
—6.942 
—6.418 
S10,8)6)1 
—5.561 
—5.207 
—4.892 
-— 4.610 


] 


240.218 IRIDIUM TRIOXIDE (GAS) IrO3{[g] 
Phase i Cc, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) ) [ kJ / mol [ - ] 
GAS 298.15 76.485 288.805 288.805 13.389 0.000 -—72.718 13.389 29.614 —5.188 
300.00 76.564 289.279 288.807 1e253i 0.142 —73.253 13.403 29.715 —5.174 
400.00 79.425 311.752 291.852 21.349 7.960 — 103.352 14.241 35.030 —4.574 
500.00 80.843 329.643 297.682 29.370 15.981 — 135.452 15.095 40.127 -—4.192 
600.00 81.694 344.463 304.279 37.499 24.110 - 169.179 15.855 45.060 —3.923 
700.00 82.277 357.103 310.945 45.700 S2.cia — 204.272 16.486 49.875 -3.722 
800.00 S2aAlh 368.119 317.418 53.950 40.561 — 240.545 16.976 54.610 —3.566 
900.00 83.073 377.883 323.604 62.240 48.851 — 277.854 17.332 59.291 -3.441 
1000.00 83.379 386.652 329.478 70.563 57.174 —316.089 17.564 63.940 — 3.340 
1100.00 83.650 394.612 335.043 78.915 65.526 — 355.158 17.679 68.571 —3.256 
1200.00 83.899 401.901 340.315 87.292 73.903 — 394.989 17.687 73.197 —3.186 
1300.00 84.131 408.626 345.314 95.694 82.305 — 435.519 17.593 77.825 -3.127 
1400.00 84.352 414.869 350.062 104.118 90.729 — 476.698 17.402 82.465 -—3.077 
1500.00 84.564 420.696 354.579 112.564 99.175 —518.479 17.116 87.122 — 3.034 
1600.00 84.770 426.160 358.884 121.031 107.642 — 560.825 16.737 91.801 —2.997 
1700.00 84.970 431.305 362.994 129.518 116.129 —603.700 16.267 96.506 —2.965 
1800.00 85.166 436.167 366.925 138.025 124.636 — 647.076 15.706 101.242 — 2.938 
References 
Phase ln) FS Cy 
GAS Tk1 e 
256.352 IRIDIUM DISULFIDE IrS2 
Phase tT C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) ie al kJ / mol ] baamel 
SOL 298.15 65.889 69.036 69.036 — 133.051 0.000 -— 153.634 -133.051 — 123.933 PA\ TP ies) 
300.00 66.009 69.444 69.037 — 132.929 0.122 -—153.762 -133.059 -— 123.877 21.569 
400.00 70.780 89.153 71.692 — 126.067 6.984 —161.728  -137.884 — 120.576 15.746 
500.00 73.835 105.293 76.847 — 118.828 14.223 -171.474  -141.027 — 115.927 12.111 
600.00 76.215 118.972 82.756 — 111.322 21.729 -—182.705  -143.303 -110.673 9.635 
700.00 78.277 130.878 88.799 — 103.595 29.456 -195.210 -144.883 -— 105.106 7.843 
800.00 80.168 141.456 94.732 -—95.672 37.379 —208.836 -146.434 —99.320 6.485 
900.00 81.961 151.002 100.462 — 87.565 45.486 —223.467 -253.566 —91.030 5.283 
1000.00 83.693 159.728 105.959 —79.282 53.769 -—239.010 -251.852 —73.062 3.816 
1100.00 85.384 167.784 111.218 —70.828 62.223 —255.390 -—250.055 —55.269 2.625 
1200.00 87.048 175.285 116.247 — 62.206 70.845 —272.548  -248.176 — 37.643 1.639 
1300.00 88.693 182.318 121.062 —53.419 79.632 —290.4382 -246.218 —20.178 0.811 
1400.00 90.324 188.950 125.677 -—44 468 88.583 —308.998 -244.181 —2.866 0.107 
References 
Phase es Cy 
SOL Mit Mi1 
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Ir2S3 DIIRIDIUM TRISULFIDE 480.638 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) I II kJ / mol [ - 

SOL 298.15 109.295 121.336 121.336 — 210.037 0.000 —246.213 -210.037 — 196.369 34.403 
300.00 109.489 122.013 121.338 — 209.835 0.202 —246.438 -—210.053 — 196.284 34.176 
400.00 117.464 154.699 125.741 — 198.454 11.583 —260.333 -217.464 — 191.308 24.982 
500.00 122.926 181.524 134.294 — 186.422 23.015 -—277.184  -222.294 — 184.270 19.251 
600.00 127.399 204.341 144.114 — 173.900 36.137 -—296.505 -225.763 — 176.309 15.349 
700.00 131.405 224.285 154.172 — 160.958 49.079 —317.957 -228.122 -— 167.873 WAT 
800.00 135.163 242.079 164.067 -— 147.628 62.409 —341.291 -230.382 — 159.114 10.389 
900.00 138.775 258.209 173.645 — 133.930 76.107 —366.318 -390.955 — 146.612 8.509 
1000.00 142.298 273.013 182.852 — 119.876 90.161 —392.889 -388.204 — 119.609 6.248 
1100.00 145.762 286.738 191.679 -—105.472 104.565 — 420.884 -385.272 — 92.890 4.411 
1200.00 149.186 299.568 200.141 -—90.725 119.312 -—450.206 -382.162 — 66.445 2.892 
1300.00 152.582 311.644 208.258 —75.636 134.401 —480.773 -378.878 — 40.267 1.618 
1400.00 155.957 323.075 216.055 -—60.209 149.828 —512.514 -375.419 — 14.349 0.535 

References 

Phase as) C, 

SOL Mi1 Mi1 

K POTASSIUM 39.098 

Phase Ti Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) | ff kJ / mol ] [ - 

SOL 298.15 29.278 64.670 64.670 0.000 0.000 — 19.281 0.000 0.000 0.000 
300.00 29.411 64.852 64.671 0.054 0.054 — 19.401 0.000 0.000 0.000 
336.35 32.025 68.362 64.881 Wel Welt —21.823 0.000 0.000 0.000 

6.966 2.343 

LIQ 336.35 32.141 75,328 64.881 3.514 3.514 — 21.823 0.000 0.000 0.000 
400.00 31.502 80.843 66.996 5.539 5.539 — 26.798 0.000 0.000 0.000 
500.00 30.698 87.782 70.488 8.647 8.647 — 35.244 0.000 0.000 0.000 
600.00 30.141 93.325 73.848 11.687 11.687 —44 309 0.000 0.000 0.000 
700.00 29.830 97.945 76.969 14.683 14.683 — 53.879 0.000 0.000 0.000 
800.00 29.766 101.921 79.845 17.661 17.661 —63.876 0.000 0.000 0.000 
900.00 29.948 105.435 82.497 20.644 20.644 —74.247 0.000 0.000 0.000 
1000.00 30.376 108.611 84.952 23.659 23.659 — 84.952 0.000 0.000 0.000 
1039.54 30.613 109.793 85.875 24.864 24.864 —89.270 0.000 0.000 0.000 

References 

Phase H/S G Remarks 

SOL Ja2 Jat Ja2 MPT= 336.35 

LIQ Ja2 Jal Ja2 BPT=1039.54 GAS(K),L=79.556kJ / NBPT=1037.(94.5 K+5.5 K2) 


39.098 


Phase ll 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nfs 


GAS Ja2 


e— 


Jat 


POTASSIUM (GAS) 


S  -(G-H298)/T 


J/(K mol) 


160.340 
160.468 
166.440 
171.074 
174.861 
178.064 
180.840 
183.290 
185.482 
187.465 
189.276 
190.943 
192.487 
193.925 
IBZ, 
196.535 
197.728 
198.856 
199.927 


H H-H298 G 

| (I kJ / mol 
160.340 89.000 0.000 41.195 
160.340 89.038 0.038 40.898 
161.155 91.114 2.114 24.538 
162.692 93.191 4.191 7.654 
164.414 95.268 6.268 -9.649 
166.141 97.346 8.346 —27.299 
167.809 99.425 10.425 — 45.247 
169.396 101.505 12.505 — 63.456 
170.897 103.585 14.585 — 81.897 
172.314 105.666 16.666  -100.546 
173.653 107.748 18.748  -119.384 
174.920 109.830 20.830 -138.396 
176.120 111.914 22914  —-157.569 
177.260 113.998 24998  -176.890 
178.344 116.083 27.083 -196.350 
179.377 118.168 29168 -215.941 
180.364 120:255 31.255 —235.655 
181.308 122.342 33.342  -—255.485 
182.212 124.430 35.430 -275.424 


AH; AG, 
89.000 60.476 
88.984 60.299 
85.575 51.337 
84.544 42.898 
83.581 34.660 
82.663 26.580 
81.764 18.629 
80.860 10.791 
79.926 3.056 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
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K2[g] POTASSIUM (GAS) 78.197 
Phase V Gp S) —(G-H298)/T H H-H298 G AH; AG log Ky 
[K ] J/(K mol) [ kJ / mol is tl 
GAS 298.15 37.892 249.752 249.752 127.085 0.000 52.621 127.085 91.184 -—15.975 
300.00 37.897 249.986 249.753 127.155 0.070 S29 127.047 90.962 -15.838 
400.00 38.163 260.926 251.243 130.959 3.874 26.588 119.881 80.185 -10.471 
500.00 38.396 269.467 254.064 134.787 7.702 0.053 117.493 70.541 —7.369 
600.00 38.617 276.488 257.234 138:637 — 11.652 —27.255 115.264 61.362 —5.342 
700.00 38.832 282.457 260.421 142.510 15.425 =55.2110 113.144 52.547 -—3.921 
800.00 39.045 287.656 263.507 146.404 19.319 - 83.721 111.082 44.032 =2.079 
900.00 39.255 292.267 266.452 1505819" 923'2345 V=1125721 109.030 351773 —2.076 
1000.00 39.464 296.414 269.244 154.255 27.170 —142.159 106.938 27.745 — 1.449 
1100.00 39.672 300.185 271.888 158.211 31.126 -171.992 —-53.120 29.099 — 1.382 
1200.00 39.880 303.646 274.392 162.189 35.104  —202186  —53.306 36.582 —1.592 
1300.00 40.088 306.846 276.767 166.187 389.102  —232712  —53.473 44.080 -—1.771 
1400.00 40.295 309.824 279.023 170.207 43.122 -263.547 —-53.621 51.590 — 1.925 
1500.00 40.502 312.611 281.170 174.246 47.161 —294.671 ~~ —53.749 59.109 — 2.058 
1600.00 40.709 315.232 283.218 178.307 51.222 -326.064  —-53.858 66.637 =2.175 
1700.00 40.916 317.706 285.175 182.388 55:3038  —357.712  =53.948 74.171 —2.279 
1800.00 41.122 320.051 287.048 186.490 59.405  -389.601 -54.019 81.709 =2.3711 
1900.00 41.329 322.280 288.844 190.613 63.528 -421.718 -54.071 89.251 —2.454 
2000.00 41.536 324.405 290.569 194.756 67.671 —454.053 -54.103 96.795 eas, 
2100.00 41.742 326.436 292.229 198.920 71.835  -486.596 -54.116 104.341 —2.595 
2200.00 41.949 328.383 293.829 203.104 76.019 -519.338  -54.111 111.886 — 2.657 
References 
Phase in eS) Cy 
GAS Jat Jal 
KAICI4 POTASSIUM TETRACHLOROALUMINATE 207.891 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol tee 
SOL 298.15 156.485 196.648 196.648 -1196.624 0.000 -1255.255 -1196.624 -1094.499 WA ez 
300.00 156.649 197.616 196.651 -1196.334 0.290 -1255.619 -1196.559  -1093.865 190.459 
400.00 165.486 243.892 202.901 -1180.228 16.396 -1277.784 -1195.378 -1059.713 138.384 
500.00 174.324 281.768 214.995 -1163.237 33.387 -1304.121 -1191.278 -1026.257 107.212 
529.00 176.887 291.669 218.928 -1158.145 38.479 -1312.437 -1189.958 -1016.723 100.394 
References 
Phase inl 7S} Cr Remarks 
SOL Jal Jal Jal MPT= 529. 


] 


] 


ior 


356.993 TRIPOTASSIUM HEXACHLOROALUMINATE K3AICI6 
Phase ‘TT G S  ~(G-+H298)/T H H-H298 G AH, AG; log K; 
[K] eK m0) leat kJ / mol ] { - ] 


SOL 298.15 249.037 376.560 376.560 -2092.000 0.000 -2204.271 —2092.000 -1938.430 339.605 
300.00 249.223 378.101 376.565 -2091.539 0.461 -2204.969 -2091.935 -1937.478 337.345 
400.00 259.297 451.178 386.460 -2066.113 25.887 -2246.584 -2095.871 -1885.129 246.173 
900.00 269.370 510.120 405.480 -2039.680 52.320 -2294.740 -2092.115 -1832.860 191.478 
600.00 279.444 =560.123 427.188 -2012.239 79.761 -2348.313 -2087.455 -1781.432 155.087 
700.00 289.517 603.956 449.371 -1983.791 108.209 -2406.560 -2081.894 -1730.855 129.158 
800.00 299.590 643.273 471.192 -1954.336 137.664 -2468.954 -2075.489 -1681.135 109.767 


References 

Phase Lal // 8S} Cy Remarks 

SOL Jat Jat Jal MPT= 800. 

258.267 TRIPOTASSIUM HEXAFLUOROALUMINATE K3AIF6 

Phase iT Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J (K.mol) |=] kJ / mol ] [ - ] 


SOL 298.15 222.798 284512 284.512 -3326.280 0.000 -3411.107 -—3326.280 -3163.443 554.222 
300.00 223.384 285.892 284.516 -3325.867 0.413 -3411.635 —3326.249 -3162.433 550.628 
400.00 241.082 352.903 293.537 -3302.533 23.747 -3443.695 -3331.516 -3106.748 405.700 
500.00 255.308 408.243 311.096  -3277.707 48.573 -3481.828 -3328.743 -3050.853 318.720 
600.00 267.399 455.900 331.349 -3251.550 74.730 -3525.089 -3324.880 -2995.621 260.792 
700.00 278.905 497.955 352.202 -3224.253 102.027 -3572.822 -3320.090 -2941.111 219.468 
800.00 290.085 535.954 372.834 -3195.783 130.497 -3624.547 -3314.374 -2887.351 188.525 
900.00 298.710 570.643 392.914 -3166.324 159.956 -3679.902 -3307.997 -2834.351 164.501 

1000.00 305.479 602.477 412.300 -3136.103 190.177 -3738.580 -3311.805 -2781.324 145.281 
1100.00 311.246 631.869 430.942 -3105.261 221.019 -3800.316 -3541.279 -2714.876 128.919 
1200.00 316.332 659.174 448.837 -3073.876 252.404 -3864.885 -3530.499 -2640.220 114.926 
1293.00 320.242 682.936 464.829 -3044.267 282.013 -3927.304 -3520.105 -2571.615 103.888 


References 
Phase al ds Cy Remarks 


SOL Jat Jat Jal MPT= 1293. 
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KAI(SO4)2 POTASSIUM ALUMINIUM SULFATE 258.207 
Phase T Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) iL I kJ / mol ] [ - ] 
SOL 298.15 192.972 204.602 204.602  -—2470.200 0.000 -—2531.202 -2470.200  -2239.717 392.389 
300.00 193.932 205.798 204.605 -2469.842 0.358 -—2531.582 -—2470.243  -2238.287 389.720 
400.00 230.559 267.191 212.727 -—2448.415 21.785 -—2555.291 -—2477.854 -—2160.147 282.086 
500.00 251.935 321.098 229.1382  -2424.217 45.983 -2584.766 -2479.445 -2080.547 ZA/BOOS 
600.00 267.308 368.449 248.486  -—2398.222 71.978 -2619.292 -—2479.035 -2000.771 174.183 
700.00 279.847 410.622 268.691 -2370.848 99.352 -2658.284 -2477.162 -1921.195 143.361 
800.00 290.875 448.723 288.851 -—2342.303 127.897  -2701.281 -2474.664 -1841.938 120.266 
900.00 301.024 483.576 308.578 -—2312.702 157.498  -2747.920 -2577.270 -1760.714 102.189 
1000.00 310.629 515.792 327.708 -—2282.116 188.084 -2797.908 -—2581.161  -1669.579 87.210 
References 
Phase H/S Cy 
SOL Nb1 La 
KAI(SO4)2*3H20 POTASSIUM ALUMINIUM SULFATE 3—HYDRATE 312.253 
Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) ib || kJ / mol ] [> Sr 
SOL 298.15 314.320 314.001 314.001  -—3381.099 0.000 -3474.718 -—3381.099 -—2974.600 521.138 
300.00 315.283 315.948 314.007 -3380.517 0.582 -3475.301 -—3381.159 -—2972.077 517.485 
400.00 352.000 412.265 326.890 -3346.949 34.150 -3511.855 -—3389.804  -2834.745 370.180 
500.00 373.422 493.276 352.288 -3310.605 70.494 -3557.243 -—3392.605 -—2695.670 281.615 
References 
Phase in fs C, 


SOL Nb1 
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474.390 POTASSIUM ALUMINIUM SULFATE 12—HYDRATE KAI(SO4)2*12H20 

Phase il C, S —(G-H298)/T H H-H298 G AH, AG; log K; 
[K] J/(K mol) [ kJ / mol [ - 

SOE 298.15 651.878 687.398 687.398 -—6061.800 0.000 -6266.748 —6061.800 -5140.728 900.634 
300.00 659.900 691.455 687.410 -—6060.587 1.213 -6268.023 -—6061.954 -5135.013 894.085 
364.00 937.424 845.029 701.271 -—6009.472 52.328 -6317.063 —6060.976  -4937.105 708.483 

76.898 27.991 

LIQ 364.00 979.056 921.927 701.271 + —5981.481 80.319 -6317.063 —6032.985 -4937.105 708.483 
400.00 979.056 1014.263 725.351 -5946.235 115.565 -6351.940 —6029.338 — 4828.933 630.594 
500.00 979.056 1232.733 805.792 -5848.330 213.470 -6464.696 -—6010.647 —4531.064 473.357 

References 

Phase H/S Cy Remarks 

SOL Lal La Lal TPT= 57.85, L= 0:20) kJ 

LIQ Lat e 

256.214 POTASSIUM ARSENATE K3AsO4 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 172.290 237.819 237.819  -1668.747 0.000 -1739.653 -—1668.747 -—1548.834 271.349 
300.00 172.514 238.885 237.822 -—1668.428 0.319 -1740.094 -1668.745 -1548.089 269.546 
400.00 182.533 289.966 244.719 -1650.648 18.099 -1766.635 —1675.867 -1506.519 196.731 
500.00 190.477 SICH OS 258.054 -1631.988 36.759 -1797.774 -1675.215 -1464.242 152.968 
600.00 197.603 366.939 273.326 -1612.579 56.168  -1832.742 -—1673.868 -1422.163 123.810 
700.00 204.343 397.909 288.956 -1592.480 76.267 -1871.016 -1671.945 -1380.357 103.004 
713.00 205.202 401.677 290.977 —1589.818 78.929 -1876.213 -1671.657 -—1374.944 100.729 

References 

Phase af S Cy 

SOL G1 G1 


740 


KBO2 


Phase T 
[K ] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1220.00 


LIQ 1220.00 
1300.00 
1400.00 
1500.00 
1600.00 
1674.60 


References 


Phase Al Ss 


SOL Jat 
LIQ Jat 


Cp 


67.040 
67.226 
76.639 
84.008 
89.804 
94.542 
98.496 
101.791 
104.463 
106.504 
107.874 
108.064 


146.440 
146.440 
146.440 
146.440 
146.440 
146.440 


Cp 


Jat 
Jat 


POTASSIUM METABORATE 


AG; 


S —(G-H298)/T H H-H298 G AH; 
J/(K mol) at kJ / mol 

79.981 79.981 —994.955 0.000 -1018.801 -994.955 
80.397 79.983 -— 994.831 0.124 -1018.950 -994.960 
101.069 82.737 — 987.622 7.333 -1028.050 -997.572 
118.998 88.236 —979.574 15.381 -1039.073 -997.421 
134.846 94.709 -970.873 24.082 -1051.780 -996.900 
149.056 101.475 -961.648 33.307 -1065.988 -996.082 
161.946 108.241 -951.990 42.965 -1081.548 -995.022 
173.744 114.873 —941.971 52.984 -1098.340 -993.773 
184.612 121.310 -931.653 63.302 -1116.265 -992.394 
194.670 127.528 -921.099 73.856 -1135.236 -—1069.887 
204.001 1G¥on1 77 -910.375 84580 -1155.175 -—1067.382 
205.785 134.687 -—908.215 86.740 -1159.273 —1066.877 
25.721 31.380 
231.507 134.687 -—876.835 118.120 -1159.273 -—1035.497 
240.807 140.934 —865.120 129.835 -1178.170 —1030.434 
251.660 148.461 —850.476 144.479 -1202.800 -—1024.176 
261.763 155.681 —835.832 159.123 -1228.477 -—1017.992 
271.214 162.610 —821.188 173.767 -1255.131 -—1011.876 
277.888 167.598 —810.264 184.691 -1275.614 -—1007.356 
Remarks 

Jal BPT= 1674.6 


— 936.617 
— 936.255 
- 916.196 
— 895.860 
— 875.591 
— 855.434 
- 835.412 
- 815.534 
— 795.802 
—7/1.628 
— 744.624 
- 739.249 


— 739.249 
=719.986 
— 696.340 
— 673.140 
— 650.349 
- 633.597 


81.908 


log Ky 
[ = 


164.091 
163.017 
119.643 
93.590 
76.227 
63.833 
54.547 
47.332 
41.568 
36.642 
32.413 
31.651 


31.651 
28.929 
25.981 
23.441 
21.232 
19.763 


] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase nS 


GAS Jal 


Jat 


POTASSIUM METABORATE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


297.592 
297.957 
315.665 
330.352 
342.934 
353.953 
363.760 
372.594 
380.627 
387.989 
394.781 
401.082 
406.955 
412.455 
417.623 
422.498 
427.110 
431.486 
435.649 
439.617 
443.407 
447.036 
450.515 
453.855 


H H-H298 G 

Ll kJ / mol 
297.592  -674.042 0.000  -762.769 
297.593 -673.933 0.109 -763.320 
299.974 -667.766 6.276 -794.032 
304.622 -661.177 12.865 -826.353 
309.984  -654.272 19.770 -860.032 
315.494 -647.121 26.921 — 894.888 
320.926 -639.775 34.267  -930.783 
326.184  -632.273 41.769  -967.608 
331.233  -624648 49.394 -1005.275 
336.063  -616.923 57.119 -1043.711 
340.676 -609.116 64.926  -1082.854 
345.084 -601.244 72.798  -1122.651 
349.296 -593.318 80.724 -1163.056 
353.325 -585.347 88.695 -1204.029 
357.184 -577.338 96.704 -1245.536 
360.884  -569.297 104.745  -1287.544 
364.436  -561.228 112.814  -1330.027 
367.851 —553.134 120.908 -1372.958 
371.137 -545.020 129.022 -1416.317 
374.305 -536.887 137.155  -1460.082 
377.360 -528.738 145.304 -1504.234 
380.311 -520.576 153.466 -1548.758 
383.164 -512.401 161.641 -1593.636 
385.926  -504.217 169.825 -1638.856 
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KBO2{g] 
AH; AG, log Ky 
[ = 

—674.042 -680.585 119.236 
-—674.062 —680.625 118.507 
—677.716 -682.177 89.083 
—679.025  -683.141 71.367 
—680.299 -683.844 59.534 
—681.554 -684.335 51.066 
—682.806 -684.647 44.703 
—684.076 -684.801 39.745 
—685.389 -684.812 SI IAL. 
—765.711 — 680.103 32.295 
—766.124 -672.303 29.265 
—766.559 -664.467 26.699 
-—767.019 -656.596 24.498 
—767.507 -648.692 22.589 
—768.026 -640.755 20.918 
—768.579  -632.783 19.443 
-769.166 -624.779 18.131 
-769.791 —616.740 16.955 
-770.454  -608.668 15.897 
-—771.158  -600.561 14.938 
-771.904  -592.420 14.066 
-—772.694 -584.245 13.269 
—823.786 -—574.965 12.514 
—824.744  -564.577 11.796 


] 


742 


KBr 


Phase tr 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1007.00 


LIQ 1007.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1671.00 


References 


Phase eS 


SOL Jat 
LIQ Jal 


52.306 
52.361 
54.103 
55.055 
56.242 
58.016 
60.523 
63.833 
67.983 
68.305 


69.873 
69.873 
69.873 
69.873 
69.873 
69.873 
69.873 
69.873 


Cp 


Jal 
Jal 


S  -(G-H298)/T 


J/(K mol) 


95.939 

96.263 
111.608 
123.784 
133.920 
142.714 
150.616 
157.928 
164.861 
165.336 

25.345 
190.680 
196.853 
202.932 
208.525 
213.703 
218.524 
223.033 
226.067 


Remarks 


Jal 


POTASSIUM BROMIDE 


H H-H298 


G 
kJ / mol 


95.939 

95.940 

98.021 
101.997 
106.496 
i EOoS 
TiSrolle 
119.824 
123.984 
124.270 


124.270 
130.149 
135.965 
141.334 
146.321 
150.975 
155.340 
158.281 


NBPT= 1671. GAS (KBr + K2Br2) 


[ 


— 393.798 0.000 
— 393.701 0.097 
— 388.363 5.435 
— 382.905 10.893 
—377.344 16.454 
=0/ 1,0COmmecaalloz 
-—365.716 28.082 
—359.505 34.293 
—352.921 40.877 
—352.444 41.354 
25.522 
—326.922 66.876 
—320.424 73.374 
—313.437 80.361 
—306.450 87.348 
-—299.462 94.336 
—292.475 101.323 
— 285.488 108.310 
SANE WISETO 


— 422.402 
— 422.580 
— 433.006 
— 444.797 
— 457.696 
— 471.536 
— 486.209 
— 501.640 
—517.782 
=15))|t3) S1S7/ 


=OOIos, 
— 536.962 
— 556.956 
—577.532 
— 598.647 
— 620.261 
— 642.341 
— 658.285 


AH; AG; 
—393.798 -—380.430 
-—393.825 -380.347 
-411.213 -—372.300 
-410.708  -362.626 
-410.046  -353.069 
-409.203 -343.637 
-—408.134  -334.340 
-406.786 -—325.194 
-405.099 -316.215 
-404.967  -315.593 
-—379.445 -—315.593 
-456.496  -—305.197 
—453.480 —291.576 
- 450.468  -278.206 
- 447.460 -265.068 
—444.455 —252.145 
-—441.454 —-—239.422 
—439.325  —230.503 


119.002 


log Ky 


119.002 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al WS 


GAS Jal 


——— 


Jal 


POTASSIUM BROMIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


250.522 
250.750 
261.433 
269.786 
276.645 
282.467 
287.526 
292.000 
296.013 
299.652 
302.982 
306.052 
308.901 
311.559 
314.050 
316.396 
318.612 
320.713 
322.710 


H H-H298 G 

| ll kJ / mol 
250.522 -180.079 0.000 -254.772 
250.523 -180.011 0.068  -255.236 
251.976  -176.296 3.783 ~ —280.870 
254.733  -172.553 7.526 -307.446 
257.831 -168.790 11.289 -334.777 
260.945 -165.014 15.065 -362.740 
263.958  -161.225 18.854  -391.245 
266.830 —-157.426 22.653  -420.226 
269.551 -153.617 26.462  -449.630 
272.125 -149.799 30.280 -479.416 
274.559 -145.972 34.107 -509.550 
276.865 -142.136 37.948  -540.004 
279.053 -138.292 41.787 -570.753 
281.182 -134440 45.639 -601.778 
283.113 -130.579 49.500 -633.059 
285.002 -126.710 53.369 -664.583 
286.809  -122.832 57.247 -696.334 
288.5388 -118.947 61.132  -728.301 
290.197 -—115.053 65.026  -760.473 


AH; AG; 
-180.079 -—212.800 
- 180.135 -213.003 
-199.146  -—220.163 
-200.356  -225.275 
—201.493 -230.151 
— 202.581 — 234.841 
— 203.644 -239.377 
-204.707 —-—243.780 
=205:795 - —248;063 
— 285.871 — 247.651 
-—286.015 -244.171 
—286.155 -240.678 
=286.290  § —=237.1174 
- 286.420 -233.662 
-— 286.545 -230.140 
=286.666 ~— -—226.614 
— 286.781 — 223.075 
— 286.892 ——219.533 
=286.998° 9) —2151985 


744 


K2Br2{(g] 


Phase lt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Int Hf S 


GAS Jal 


——== 


Jal 


DIPOTASSIUM DIBROMIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) ht kJ / mol 


376.251 376.251 — 540.573 0.000  -652.752 
376.757 376.253 -540.422 0.151 — 653.449 
400.380 379.469  -532.209 8.364 -692.361 
418.795 385.561 -—523.956 16617 -733.353 
433.879 392.394 -515.682 24.891 —776.010 
446.650 399.256 -507.397 33.176 -820.052 
457.723 405.888 -499.105 41.468 -—865.283 
467.495 412.201 —490.808 49.765 -911.554 
476.241 418.175  -482.507 58.066 -958.748 
484.155 423.819 -474.204 66.369 -1006.774 
491.381 429.153 -465.899 74.674 -1055.556 
498.029 434199 -—457.593 82.980 -1105.031 
504.186 438.981 —449.285 91.288 -1155.146 
509.918 443.521 -440.977 99.596 -—1205.854 
515.281 447.840 -432.668 107.905 -1257.117 
520.319 451.957 -—424.358 116.215 -1308.900 
525.069 455.888  -—416.048 124.525  -1361.171 
529.562 459.648 -—407.737 132.836 -1413.905 
533.825 463.251 -—399.426 141.147 -1467.076 


AM; AG 
-540.573  -568.808 
-540.670  -—568.983 
-577.908 -570.947 
-579.563  -569.012 
—5§81.088 —566.757 
— 582.531 — 564.254 
—583.942  -—561.546 
-—585.370 -558.662 
—586.863  -—555.615 
-746.348  -—543.245 
—745.986  -524.797 
-745.630 -—506.379 
—745.281 — 487.988 
-744.938 -469.622 
—744.601 - 451.279 
-744.270 -—432.956 
-743.945  -414.653 
-743.627 -396.368 
-743.314 -—378.099 


238.005 


log Ky 


65.116 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
895.00 


LiQ 895.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 


References 


Phase Figo 


SOL Jat 
LIQ Jat 


|[_——— 


Cp 


66.345 
66.346 
66.367 
66.388 
66.408 
66.429 
66.450 
66.470 


75.312 
75.312 
79.312 
75.312 
75.312 
75.312 
79.312 
79.312 
75.312 
79.312 
79.312 
75.312 


Cp 


Jal 
Jal 


POTASSIUM CYANIDE 


S  -(G-+H298)/T 


J/(K mol) 


127.779 
128.190 
147.279 
162.091 
174.196 
184.435 
193.307 
200.764 

16.362 
217.126 
217.546 
225.481 
232.659 
239.212 
245.240 
250.821 
256.017 
260.878 
265.443 
269.748 
273.820 


Remarks 


Jat 


H H-H298 G 

el kJ / mol 
127.779  -113.470 0.000 -151.567 
127.781  -113.347 0.123  -151.804 
130.383 -106.712 6.758  -165.623 
135.299 -100.074 13.396 -181.119 
140.803 -93.434 20.036 -197.952 
146.324 -86.792 26.678  -215.897 
151.654 -80.148 33.322  -234.794 
156.479 -73.835 39.635  -253.519 

14.644 

156.479 -59.191 54279 -253.519 
156.817 -—58.814 54656 -254.605 
163.294 —51.283 62.187  -276.764 
169.278 -43.752 69.718 -299.676 
174.837 — 30:22 0 M/ie2OO = OLGICTIA 
180.024 -28.689 84.781 -347.501 
184.884 =—212158> ~92:312, =—372308 
189.455 -13.627 99.843  -397.652 
193.769 -6.096 107.374 -423.500 
197.852 1.436 114.906  -449.818 
201.728 8.967 122.437 -476.580 
205.416 16.498 129.968 -503.760 
NBPT= 1898. GAS (KCN + K2(CN)2) 


AH; AG; 
-113.470 -102.010 
-113.444  -101.939 
—114.789 — 97.826 
— 114.060 — 93.673 
— 113.532 — 89.649 
— 113.186 — 85.698 
— 112.998 — 81.786 
Slil2:950 — 78.083 

— 98.312 — 78.083 

— 98.269 —/1.970 

-—97.491 = Ouoo 
— 175.805 — 69.031 
SWS — 59.393 
— 172.815 — 49.879 
— 171.414 — 40.475 
— 170.060 —31.170 
— 168.747 — 21.954 
— 167.468 — 12.818 
— 166.218 — 3.758 
— 164.994 5.235 


745 


746 


KCNig] 


Phase 1 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ALY SS} 


GAS Jal 


———= 


Jat 


J/(K mol) 


253.158 
253.472 
268.336 
280.142 
289.979 
298.446 
305.898 
312.566 
318.605 
324.128 
329.216 
333.933 
338.330 
342.445 
346.312 
349.959 
353.409 
356.682 


POTASSIUM CYANIDE (GAS) 


S —(G-H298)/T H H-H298 G 

ll kJ / mol 
253.158 79.496 0.000 4.017 
PSO MSS, 79.590 0.094 3.548 
ZOOM O 84.760 5.264 — 22.574 
259.028 90.053 10.557 —50.018 
263.389 95.450 15.954 = 18.537 
267.806 100.944 21.448 -107.968 
2724 106.526" 27.030" +—138,193 
276.242 112.188 32.692 =169.122 
280.181 117.920 38.424  -200.685 
283.929 123.715 44219  -232.826 
287.494 129.563 50.067 -265.496 
290.887 135.457 55.961 — 298.657 
294.120 141.389 61.893 =332.272 
297.206 147.354 67.858 -366.313 
300.156 153.346 73.850  -400.753 
302.979 159.362 79.866  -435.568 
305.686 165.398 85.902 -470.738 
308.284 171.452 91.956  -506.244 
310.783 177.524 98.028  -542.070 


359.797 


AH; AG; 
79.496 53.574 
79.493 53.413 
76.683 45.224 
76.067 37.428 
75.352 29.766 
74.550 22.230 
73.675 14.815 
72.133 7.513 
TAIN 0.321 
— 8.338 —2ahoi 
—8.492 ONS 
—8.670 — 1.035 
— 8.866 —0.440 
9079 0.169 
—9.305 0.793 
-9.542 1.431 
= ONO 2.084 
— 10.040 2.750 
O29 3.430 


65.116 


log Kg 
[ = 


- 9.386 
-9.300 
-—5.906 
—3.910 
SEs) 
=1,609 
=0.907% 
— 0.436 
= O.0i4 

0.104 

0.070 

0.042 

0.016 
—0.006 
- 0.026 
-0.044 
— 0.060 
- 0.076 
-— 0.090 


] 


130.232 


Phase Af 
(K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase dS 


GAS Jal 


———= 


Cp 


110.261 
110.339 
113.289 
115.428 
117.387 
119.208 
120.871 
122.362 
123.676 
124.818 
125.799 
126.633 
127.338 
127.930 
128.432 
128.862 
129.243 
129.595 
129.940 


DIPOTASSIUM DICYANIDE (GAS) 


S —(G-H298)/T H H—-H298 G 
J/(K mol) i} all kJ / mol 
B1SA18 - 870.110 — 8.368 0.000 -119.612 
SiS SOO ulillo -—8.164 0.204  -120.303 
405.984 377.484 3.032 11.400  -159.362 
431.498 385.822 14.470 22.838 -201.279 
452.719 395.252 26.112 34480  -245.519 
470.952 404.794 37.943 46.311 -291.724 
486.981 414.086 49.948 58.316  -339.637 
501.305 422.995 62.111 70.479 -389.063 
514.267 431.484 74.415 82.783 -439.852 
526.109 439.556 86.841 95.209  -491.880 
537.013 447.229 99.373 107.741 -545.043 


547.116 454.529 111.996 120.364  -599.256 
556.527 461.482 124.695 133.063 -654.443 
565.334 468.115 137.459 145.827 -710.541 
573.606 474.453 150.278 158.646 -—767.492 
581.406 480.517 163.143 171.511 — 825.246 
588.782 486.328 176.049 184.417 -883.759 
595.780 491.906 188.991 197.359 -942.990 
602.436 497.268 201.968 210.336 -1002.904 


747 


K2(CN)2Ig] 

AH; AG; log Ky 
= ee 

—8.368 — 20.498 3.591 
—8.358 — 20.573 3.582 
SSeS — 23.766 3.104 
= 13,502 =26:387 EASY 
— 14.084 — 28.913 2.517 
— 14.845 =3i1,o20 2.338 
SZ — 33.620 2.195 
— 16.798 —35.793 2.077 
— 18.002 — 37.840 1.977 
— 177.266 — 30.590 1.453 
— 176.737 — 17.280 0.752 
— 176.257 —4.011 0.161 
—175.816 9.222 —0.344 
Shor 22.424 —0.781 
=175.025 35.600 = 1.162 
— 174.664 48.753 — 1.498 
=174.322 61.885 = 1a/ls 
=—173.993 74.999 — 2.062 
— 173.674 88.096 —2.301 


748 


K2CO3 


Phase Ty 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1174.00 


LIQ 1174.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase int Ss} 


SOL Jat 
LIQ Jal 


_—_—= 


Cp 


114.235 
114.542 
128.567 
140.004 
150.423 
160.362 
170.044 
179577 
189.017 
198.397 
205.311 


209.200 
209.200 
209.200 
209.200 
209.200 
209.200 
209.200 
209.200 
209.200 
209.200 


S 


J/(K mol) 


155.519 
156.227 
GiE199 
221.144 
247.601 
271.539 
293.587 
314.166 
333.576 
352.031 
365.171 

23.521 
388.692 
393.275 
410.020 
425.523 
439.957 
453.458 
466.141 
478.098 
489.409 
500.140 


POTASSIUM CARBONATE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
155.519 -1150.182 0.000 -1196.550 
155.521 -1149.970 0.212 -1196.838 
160.195 -1137.781 12.401 -1214.260 
169.459 -1124.340 25.842 -1234.911 
180.318 -1109.813 40.369 -1258.373 
191.666 -1094.271 55.911 -1284.348 
203.045 -1077.749 72.4383 -1312.618 
214.261 -1060.267 89.915 -1343.017 
225.230 -1041.837 108.345 -1375.412 
235.925 -1022.465 127.717 -1409.700 
243.660 -1007.528 142.654 -1436.239 

27.614 

243.660 -979.914 170.268 -1436.239 
246.852 -974.475 175.707 -1446.405 
258.768 —-953.555 196.627 -1486.581 
270.132 -932.635 217.547 -1528.367 
280.978 -911.715 238.467 -1571.650 
291.341 -—890.795 259.387 -1616.328 
301.254 -869.875 280.307 -1662.314 
310.750 -848.955 301.227 -1709.532 
319.858 -828.035 322.147 -1757.912 
328.606 -807.115 343.067 -1807.394 


AH; AG 
—1150.182 -1064.529 
-1150.176 -1063.998 
-—1154.449 -1034.430 
-1153.144 -1004.558 
-1151.016 -975.028 
-1148.127 -945.914 
-1144.490 -917.266 
-1140.116  -889.118 
-1135.026 -861.496 
-—1287.123 -825.248 
-—1280.857  -—794.380 
—1280.857 -—794.380 
-1250.865 -—784.244 
—1241.776 -745.729 
=(1232.772 ~~ —/07.909 
—1223.841 - 670.731 
-—1214.975  -634.147 
—1206.168) — —598:115 
-1197.416 -562.600 
-1188.714 -527.570 
—1180.061 —492.997 


138.206 


log K; 
aac 


186.501 
185.258 
135.083 
104.945 
84.884 
70.585 
59.891 
51.603 
45.000 
39.188 
35.344 


35.344 
34.137 
29.964 
26.412 
23.357 
20.703 
18.378 
16.326 
14.504 
12.876 


74.551 


Phase if 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1044.00 


LIQ 1044.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1750.00 


References 


Phase ial 7S 


SOL Jat 
LIQ Jat 


(= 


Cp 


DMs 
51.710 
52.483 
54.209 
56.310 
58.588 
60.960 
63.387 
65.849 
66.939 


73.597 
73.597 
73.597 
73.597 
73.597 
73.597 
73.597 
73.597 
73.597 


Cp 


Jat 
Jat 


S  -(G-H298)/T 


J/(K mol) 


82.550 

82.870 

97.816 
109.702 
119.768 
128.617 
136.595 
143.915 
150.720 
153.579 

25.176 
178.755 
182.601 
189.004 
194.895 
200.349 
205.427 
2 AN0). 1 TAT 
214.639 
216.772 


Remarks 


Jal 


POTASSIUM CHLORIDE 


H H-H298 G 

[ kJ / mol 

82.550  -—436.684 0.000 -461.296 
82.551 — 436.588 0.096 -461.449 
84.584 —431.391 5.293 -470.518 
88.457  —426.061 10.623 -480.912 
92.856 -420.537 16.147 -492.398 
97.345 -414.793 21.891 — 504.826 
101.761 -408.817 27.867  -518.092 
106.043 -402.600 34.084 -532.123 
110.174 -396.138 40.546  -546.858 
111.944 -393.217 43.467 —553.553 

26.284 

111.944  -366.933 69.751 ~ 553.553 
115.444 -362.811 73.873 -563.672 
121.311 =355.452 81.232 —582.257 
126.748 -348.092 88.592 -601.456 
131.812 -340.732 95.952  -621.221 
136.553 -333.373 103.311 — 641.513 
141.007 -326.013 110.671 — 662.296 
145.209 -318.653 118.031 — 683.539 
147.223 = -314.974 121.710  -694.324 


NBPT= 1710. GAS (KCI + K2Cl2) / BPT= 1750. GAS (KC\) 


AH; AG; 
-— 436.684 -—408.754 
- 436.674 -—408.581 
- 438.695 -—398.826 
-— 438.258  -388.904 
- 437.592 -379.092 
- 436.683 -369.411 
- 435.537 —-359.876 
-434.166 -350.499 
— 432.589  -341.285 
-511.335 —336.966 
— 485.051 — 336.966 
- 483.147  -—329.073 
— 479.751 —315.216 
-476.360  -—301.643 
-— 472.974  —288.330 
—469.593  —275.259 
-466.216 -262.414 
— 462.844 —249.779 
-461.159  -243.537 


749 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase ats, 


GAS Jai 


J/(K mol) 


239.099 
239.325 
249.902 
258.191 
265.007 
270.797 
275.832 
280.288 
284.287 
287.915 
291.237 
294.301 
297.145 
299.800 
302.290 
304.635 
306.852 
308.954 
310.953 
312.859 
314.681 
316.427 
318.102 


POTASSIUM CHLORIDE (GAS) 


S —(G-H298)/T H H-H298 G 

Je -[ kJ / mol 
239.100 -—214.681 0.000 -—285.969 
239.100 -214.613 0.068  -—286.411 
240.539 —-210.936 3.745 -310.897 
243.270 -207.221 7.460 -336.316 
246.342 —-—203.482 11.199 -362.486 
249.432 -199.726 14.955  -389.283 
292.424 —195.955 18.726 -—416.620 
255.277 =-192.171 22.510 . —444.431 
207.982 -188.376 26.305 -472.663 
260.541 -184569 30.112 -501.276 
262.962 -180.752 33.929 -—530.236 
265.257 -176.924 37.757 —-559.514 
267.434 —-173.086 41.595 -589.088 
269.504 -169.237 45.444 -618.937 
271.476 -—165.379 49.302 -649.043 
273.08 - —161:511 53.170' ~©=679.390 
275.158 -—157.633 57.048 -709.966 
276.882 -153.745 60.936 -740.757 
278.536 -149.848 64833 -771.753 
280.125  -145.940 68.741 -802.944 
281.655 -142.023 72.658  -834.322 
283.129 —-138.097 76.584  -865.878 
284.552 -134.161 80.520 -897.605 
285.926 -130.215 84466  -929.496 


319.713 


AH; AG 
— 214.681 — 233.426 
-214699  -—233.542 
—218.240 —-—239.205 
-219.418 -244.308 
—220.536  -—249.180 
=22 1.615" ==253.869 
-—222.675  —258.404 
—223./37  —262.806 
—224.827  —267.089 
-304.904 -—266.677 
— 305.051 — 263.195 
S02 = 4a18)-740)1 
— 305.328 —-—256:197 
—305.458  —252.683 
-—305.582 -—249.161 
—305.701 — 245.631 
-—305.815 -—242.094 
S00 92GNn —COSLoon 
-306.026  -235.002 
-306.123  -—231.448 
—306.216  -227.890 
-—306.304  -—224.328 
—306.387 -220.762 
—306.465  -—217.193 


rol 


149.102 DIPOTASSIUM DICHLORIDE (GAS) K2Cl2[g] 

Phase lf Cp S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) Lf kJ / mol ] [ - 

GAS 298.15 80.861 352.821 352.821 —617.642 0.000 -—722.835 -617.642 —617.751 108.227 
300.00 80.889 353.321 352.822 —617.492 0.150 —723.489 -617.664 —617.751 107.560 
400.00 81.862 376.744 356.009 — 609.348 8.294 —760.046 -623.955 —616.662 80.528 
500.00 82.315 395.066 362.055 — 601.137 16.505 —798.669 -625.531 —614.654 64.212 
600.00 82.563 410.097 368.847 — 592.892 24.750 —838.950  -627.001 — 612.339 53.309 
700.00 82.714 422.837 375.673 — 584.627 33.015 -—880.613 -628.406 —609.783 45.503 
800.00 82.813 433.888 382.274 — 576.351 41.291 —923.461 -629.790 —607.028 39.635 
900.00 82.882 443.647 388.562 — 568.066 49.576 —967.348 -631.198 — 604.099 35.061 
1000.00 82.932 452.382 394.515 —559.775 57.867 -1012.157 -—632.677 —601.010 31.394 
1100.00 82.969 460.288 400.140 —551.480 66.162 -1057.796 -—792.150 — 588.598 27.950 
1200.00 82.998 467.508 405.458 — 543.181 74.461 -1104.191 -—791.779 —570.110 24.816 
1300.00 83.020 474.153 410.490 — 534.880 82.762 -1151.279 —-791.417 — 551.652 22.166 
1400.00 83.037 480.306 415.260 —526.577 91.065 -1199.005 -791.062 — 533.222 19.895 
1500.00 83.051 486.035 419.789 —518.273 99.369 -1247.326 -790.714 — 514.818 17.928 
1600.00 83.063 491.396 424.099 -—509.967 107.675 -1296.200 -790.374 — 496.436 16.207 
1700.00 83.071 496.432 428.207 —501.661 115.981 -1345.594 -790.042 — 478.075 14.689 
1800.00 83.078 501.180 432.131 —493.353 124.289 -1395.477 -789.717 — 459.733 13.341 
1900.00 83.084 505.672 435.884 -—485.045 132.597 -1445.822 -789.401 — 441.409 Waste) 
2000.00 83.088 509.934 439.481 -—476.736 140.906 -1496.604 -789.093 — 423.102 11.050 
2100.00 83.091 513.988 442.933 —468.427 149.215 -1547.801 —788.794 — 404.810 10.069 
2200.00 83.092 517.853 446.251 —460.118 157.524 -1599.395 -788.503 — 386.532 9.177 

References 

Phase H/S Cp 

GAS Jat Jal 

138.549 POTASSIUM PERCHLORATE KCIO4 

Phase T Cp S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) - lt kJ / mol ] [ - 

SOL-1 298.15 112.400 151.042 151.042 — 430.115 0.000 —475.148 -430.115 — 300.277 52.607 
300.00 113.066 151.740 151.045 — 429.906 0.209 -—475.428 -430.101 — 299.471 aye 14's! 
400.00 138.684 188.174 155.838 - 417.181 12.934 -—492.450 -430.535 —255.713 33.393 
500.00 153.911 220.867 165.640 -— 402.501 27.614 —512.935 -426.867 — 212.403 22.190 
572.85 162.272 242.375 174.050 —390.975 39.140 —529.819 -423.466 — 181.386 16.539 

24.029 13.765 

SOL-2 572.85 162.272 266.404 174.050 —377.210 52.905 —529.819 -409.701 — 181.386 16.539 
600.00 165.048 273.982 178.401 -— 372.766 57.349 — 537.156 -408.309 — 170.597 14.852 
700.00 174.254 300.133 193.954 — 355.790 74,325 —565.883 -402.677 — 131.413 9.806 
798.00 182.275 323.488 208.449 — 338.314 91.801 —596.457 -396.473 — 93.844 6.143 

References 

Phase a) eS) Cy Remarks 

SOL-1 Jat Jat Jat Wee by27e 

SOL-2 Jat Jal Jat MPT= 798. 


] 


792 


K2Cr04 


Phase Ty 


SN a a, 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
939.00 


SOL-B 939.00 
1000.00 
1100.00 
1200.00 
1246.00 


LIQ 1246.00 
1300.00 
1400.00 
1500.00 
1600.00 


References 


Phase H/S 


SOL-A Nb1 
SOL-B Tk1 
LIQ Tk1 


Cp 


145.979 
146.118 
153.607 
161.097 
168.586 
176.075 
183.565 
191.054 
193.975 


195.677 
198.740 
203.761 
208.782 
211.091 


209.200 
209.200 
209.200 
209.200 
209.200 


POTASSIUM CHROMATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) | kJ / mol 


199995 199.995 -1403.732 0.000 -1463.361 
200.899 199.998 -1403.462 0.270 -1463.731 
243.960 205.819 -1388.476 15.256 -1486.059 
279.041 217.058 -—1372.740 30.992 -—1512.261 
309.074 229.948 -1356.256 47.476 —1541.701 
335.624 243.183 -1339.023 64.709 -1573.960 
359.625 256.261 -—1321.041 82.691 -1608.741 
381.678 268.987 -1302.310 101.422 -—1645.820 
389.844 273.838 -1294.802 108.930 -—1660.866 
10.694 10.042 
400.538 273.838 -1284.760 118.972 -1660.866 
412.950 281.948 -1272.730 131.002 -1685.680 
432127 294.739 -12652.605 151.127 —-1727.945 
450.072 306.944 -1231.978 171.754 —-1772.065 
457.969 312.374 —1222.321 181.411 -1792.950 
26.494 33.012 
484.463 312.374 -—1189.309 214.423 -1792.950 
493.339 319.708 -1178.012 225.720 —-1819.353 
508.842 332.671 -—1157.092 246.640 -1869.471 
523.275 344.902 -1136.172 267.560 -1921.085 
536.777 356.477 —-1115.252 288.480 -1974.095 


AH; AG; 
-1403.732 -1295.421 
-1403.722 -1294.749 
-—1408.076 -1257.585 
-1407.277 -1220.044 
-—1405.943  -1182.713 
—1404.086 -1145.648 
-1401.709 -1108.884 
-1398.820 -1072.449 
-1397.556 -1058.333 
—1387.514 -—1058.333 
-1385.338 -1037.018 
—1009:020- = — 990,199 
—1533.615 —943.787 
—1530.812 —921.230 
-1497.800 -—921.230 
-1494612 -896.311 
-—1488.879 -—850.504 
-—1483.366 -—805.100 
-1478.098 —-—760.055 


194.190 


log Ky 
ea 


226.952 
225.436 
164.224 
127.457 
102.964 
85.489 
72.403 
62.243 
58.873 


58.873 
54.168 
47.163 
41.082 
38.620 


38.620 
36.014 
31.733 
28.036 
24.813 


58.097 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1130.00 


LIQ 1130.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase al PS 


SOL Jat 
LIQ Jal 


[———= 


S  -~(G-H298)/T 


J/(K mol) 


66.546 

66.850 

81.259 

92.828 
102.579 
111.066 
118.623 
125.478 
131.808 
137.758 
139.489 

24.067 
163.556 
167.580 
172.938 
177.899 
182.518 
186.839 
190.897 
194.723 


POTASSIUM FLUORIDE 


H H-H298 


G 


66.546 
66.547 
68.499 
72.244 
76.508 
80.852 
85.109 
89.219 
93.165 
96.951 
98.058 


98.058 
101.997 
107.251 
112.122 
116.663 
120.915 
124.914 
128.687 


Peel 


— 568.606 0.000 
- 568.515 0.091 
— 563.502 5.104 
-—558.314 10.292 
-552.964 15.642 
-547.456 21.150 
-541.795 26.811 
—535.973 32.633 
-529.963 38.643 
-523.718 44.888 
-521.788 46.818 
27.196 
-—494.592 74.014 
-— 489.906 78.700 
—483.212 85.394 
-476.517 92.089 
- 469.823 98.783 
- 463.129 105.477 
— 456.434 112.172 
-449.740 118.866 


kJ/mol 


— 588.447 
- 588.570 
— 596.005 
— 604.728 
—614.511 
— 625.202 
— 636.693 
— 648.903 
— 661.771 
— 675.252 
— 679.411 


— 679.411 
- 691.002 
—708.032 
= MAST 
—743.600 
—762.070 
—780.959 
— 800.242 


AH; AG; 
-568.606  -538.934 
-568.599 -538.750 
-570.676  -528.398 
=970.278) \ =517.871 
-569.704  -507.441 
-568.968 -497.120 
-568.088 -—486.914 
-567.073 -476.827 
-565.918 -—466.860 
-643.533  -452.432 
-642.786 -447.231 
-615.590  -447.231 
-613.667 -436.860 
-—610.929  -422.237 
-608.199 -407.824 
-605.477 -393.607 
-—602.763 —-379.571 
-600.055 -365.704 
-597.353  -351.997 


753 


754 


KF(g] 


Phase ile 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al PS 


GAS Jal 


——— 


Jal 


POTASSIUM FLUORIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) 1 kJ / mol 


226.610 226.610 -326.770 0.000 -394.334 
226.828 226.611 — 326.705 0.065  -—394.753 
237.122 228.008 -323.124 3.646 -—417.973 
245.274 230.674 -319.470 7.300 -—442.107 
252.015 283.685 -315.772 10.998  —466.981 
257.759 236.724 -312.046 14.724 -492.477 
262.763 239.673 -308.298 18.472 -518.508 
267.197 242.489 -304.533 22.237 -—545.011 
2ITATS ~F245163" ©=300.755" 26.015" 8=571-93S 
274.790 247.694 -296.965 29.805 -—599.234 
278.097 250.092 -293.164 33.606 -626.880 
281.147 252365 -289.353 37.417 -654.845 
283.978 254.523 —-285.533 41.237 -683.103 
286.620 256.576  -281.704 45.066 -711.634 
289.096 258532 -277.867 48.903 -740.421 
291.427 260399  -274.022 52.748  -769.448 
293.630 262.185 -—270.169 56.601 = 1fS}33 TAZ 
295.717 ~ 263.895 ~~ —266.308) 60'462" = 82871770 
297.701 265.5386 -262.440 64330 -857.842 


AH; AG; 
-326.770  -344.821 
-326.788 -—344.933 
-—330.299 -350.366 
-—331.434 -—355.250 
—332.513 —359.911 
-333.558  -364.394 
— 334.591 — 368.729 
—335.634 -372.934 
—336.710 -—377.021 
-416.780 -376.414 
-416.925 - —372,738 
-417.070  -—369.050 
=417.215 — —365.350 
-417.359 -—361.641 
— 417.501 — 357.922 
—417.642 -—354.194 
-417.782 -—350.457 
-417.920 -346.713 
—418.055 -—342.962 


755 


116.193 DIPOTASSIUM DIFLUORIDE (GAS) K2F2[g] 

Phase ily C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) yl kJ / mol [ - 

GAS 298.15 78.523 319.767 319.767 — 858.557 0.000 —953.896 -858.557 — 854.869 149.770 
300.00 78.577 320.253 319.768 — 858.412 0.145 —954.488 -858.578 — 854.847 148.842 
400.00 80.503 343.159 322.879 — 850.445 8.112 —987.708 -864.794 — 852.494 111.324 
500.00 81.428 361.234 328.806 — 842.343 16.214 -1022.960 -866.271 — 849.246 88.720 
600.00 81.942 376.129 335.488 — 834.172 24.385  -1059.850 -867.653 —845.710 73.626 
700.00 82.256 388.786 342.221 — 825.961 32.596 -1098.112 -868.985 —841.947 62.827 
800.00 82.462 399.784 348.744 —817.725 40.832 -1137.552 -870.310 — 837.994 54.715 
900.00 82.604 409.506 354.965 — 809.471 49.086 -1178.026 -871.672 — 833.873 48.397 
1000.00 82.706 418.214 360.862 —801.205 57.352 -1219.419 -873.114 — 829.597 43.334 
1100.00 82.782 426.101 366.440 -792.931 65.626 -1261.641 -—1032.561 —816.002 38.749 
1200.00 82.840 433.306 SUM all — 784.649 73.908 -1304.617 -—1032.172 — 796.332 34.663 
1300.00 82.885 439.939 376.713 -—776.363 82.194 -1348.284 -—1031.797 —776.694 31.208 
1400.00 82.920 446.083 381.451 —768.073 90.484 -1392.588 —1031.436 —757.084 28.247 
1500.00 82.949 451.805 385.953 -—759.779 98.778 -1437.486 —1031.088 — 737.500 25.682 
1600.00 82.972 457.159 390.238 -751.483 107.074 -1482.937 -—1030.751 -—717.938 23.438 
1700.00 82.991 462.189 394.324 -—743.185 115.372 -—1528.907 -—1030.426 — 698.397 21.459 
1800.00 83.007 466.934 398.227 —734.885 123.672 -1575.366 -—1030.111 —678.875 19.700 
1900.00 83.021 471.422 401.962 —726.584 131.973 -1622.285 —1029.807 — 659.371 18.127 
2000.00 83.032 475.681 405.543 -—718.281 140.276 -1669.642 -—1029.513 — 639.882 16.712 

References 

Phase H/S C, 

GAS Jal Jai 

40.106 POTASSIUM HYDRIDE KH 

Phase V Cp S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I il kJ / mol ] [ - 

SOL 298.15 37.906 50.208 50.208 —57.819 0.000 —72.789 -57.819 —34.026 5.961 
300.00 38.073 50.443 50.209 —57.749 0.070 -72.882  -57.830 — 33.878 5.899 
400.00 44.140 62.313 51.787 — 53.608 4.211 -78.534 -60.627 — 25.372 3.313 
500.00 48.533 72.652 54.948 — 48.967 8.852 —85.293 -60.554 — 16.555 1.730 
600.00 51.922 81.815 58.677 — 43.936 13.883 -93.025 -60.028 -7.799 0.679 
700.00 54.604 90.025 62.579 — 38.607 19.212 -—101.624 -59.164 0.842 -0.063 

References 

Phase nl eS Cy Remarks 

SOL Jal Jat Jat NDPT= 690.2 


] 


] 


756 


KHig] 


Phase ils 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase Ads 


GAS Jal 


—_—— 


Jat 


J/(K mol) 


198.029 
198.222 
207.369 
214.813 
221.114 
226.575 
231.390 
235.694 
239.585 
243.135 
246.398 
249.419 
252.231 
254.861 
257.333 
259.664 
261.871 
263.965 
265.959 
267.862 
269.683 
271.428 
273.103 


POTASSIUM HYDRIDE (GAS) 


S —(G-H298)/T H H—-H298 G 

Ll kJ / mol 
198.029 123.010 0.000 63.968 
198.030 123.067 0.057 63.601 
199.266 126.251 3.241 43.303 
201.654 129.590 6.580 22.183 
204.386 133.047 10.037 0.379 
207.174 136.591 13.581 —22.012 
209.906 140.197 17.187 -— 44.915 
212.537 143.852 20.842 — 68.273 
215.050 147.545 24.535 — 92.040 
217.444 151.269 28.259 -116.179 
219.723 155.021 32.011 -140.657 
221.892 158.795 35.785  -165.450 
223.960 162.589 39.579 -190.534 
225.934 166.402 43.392 -215.890 
227.820 170.232 47.222 -241.501 
229.625 174.077 51.067 -267.352 
231.356 177.937 54927  -293.430 
233.017 181.811 58.801 -319.723 
234.615 185.699 62.689 -346.220 
236.153 189.600 66.590 -372.912 
237.636 193.513 70.503 -399.789 
239.068 197.438 74428 -426.846 
240.451 201.375 78.365 -454.073 
241.790 205.323 82.313 -481.464 


274.715 


AH; AG; 
123.010 102.730 
122.986 102.604 
119.233 96.465 
118.002 90.920 
116.955 85.605 
116.033 80.454 
115.186 75.430 
114.369 70.510 
113.547 65.680 

33.744 65.519 

33.874 68.402 

34.005 71.274 

34.134 74.136 

34.259 76.989 

34.378 79.834 

34.491 82.671 

34.598 85.502 

34.699 88.328 

34.794 91.148 

34.883 93.963 

34.967 96.775 

35.047 99.582 

35.122 102.386 

35.194 105.188 


40.106 


log K; 
[ =, 


Be VSS) 
— 17.865 
—i200n 
—9.498 
-7.453 
- 6.004 
— 4.925 
-4.092 
- 3.431 
Salil 
=—2. 9h 
— 2.864 
—2.766 
— 2.681 
— 2.606 
- 2.540 
— 2.481 
— 2.428 
— 2.381 
2.337 
—2.298 
— 2.262 
—2.228 
—2.198 


for 


136.086 POTASSIUM DIHYDROGEN PHOSPHATE KH2P04 

Phase W C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] SK ml) el kJ / mol [ - 

SOL-2 298.15 116.570 134.850 134.850 -1568.331 0.000 -1608.537 -1568.331 -1415.719 248.028 
300.00 117.134 135.573 134.853 -1568.115 0.216 -1608.787 -1568.375 -1414.772 246.334 
400.00 138.297 172.525 139.747 -—1555.220 13.111 -1624.230 -1573.064 -1362.659 177.945 
444.00 144.193 187.271 143.733 -1549.000 19.331 -1632.149 —1573.333 -1339.498 157.586 

10.365 4.602 

SOL-1 444.00 144.193 197.636 143.733 -1544.398 23.933 -1632.149 -1568.731 -1339.498 157.586 
500.00 150.185 215.126 150.763 -1536.149 32.182 -1643.712 -—1568.775 -—1310.580 136.915 
600.00 158.422 243.272 163.886 -1520.699 47.632 -1666.663 -—1568.246 -1258.979 109.604 
700.00 164.935 268.197 177.041 -1504.522 63.809 -1692.260 -1567.144 -1207.515 90.106 
800.00 170.529 290.594 189.859 -1487.743 80.588  -1720.218 -1565.602 -1156.240 75.495 
900.00 175.589 310.976 202.200 -1470.433 97.898  -1750.311 -—1563.694 -1105.181 64.143 
1000.00 180.318 329.723 214.028 -1452.636 115.695 -1782.359 -1561.471 -1054.351 55.074 

References 

Phase H/S Ga Remarks 

SOL-2 Nb1,Tk1 Tk1,e 

SOL-1 Tk1 Tk1,e Tk1 TPT= 483./ 498./ 580./ 670. 

174.176 DIPOTASSIUM HYDROGEN PHOSPHATE K2HPO4 

Phase U Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [=.= J/ (K mo) Aa kJ / mol ] [ - 

SOL-2 298.15 141.294 179.075 179.075  -1775.773 0.000 -1829.164 -1775.773 -1636.546 286.716 
300.00 141.954 179.951 179.078 -1775.511 0.262 -—1829.496 -1775.799 -1635.682 284.798 
400.00 166.623 224,590 184.997 -1759.936 15.837 -1849.772 -1781.839 -—1587.766 207.341 
500.00 180.268 263.355 196.885 -1742.538 33.2385 -1874.216 -—1780.870 -1539.332 160.813 
593.00 189.005 294.865 209.831 -1725.348 50.425 -1900.203 -1779.017 -1494.557 131.649 

References 

Phase H/S Cy Remarks 

SOL-2 Tk1 Tk1,e Tk1 WPS yee). 


] 
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Kl 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
954.00 


LIQ 954.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1618.00 


References 
Phase mt AS 


SOL Jat 
LIQ Jal 


_——= 


Cp 


52.780 
52.803 
53.934 
59.357 
57.309 
59.770 
62.641 
65.793 
67.562 


72.383 
72.383 
72.383 
72.383 
72.383 
72.383 
72.383 
72.383 
72.383 


Cp 


Jal 
Jal 


J/(K mol) 


106.387 
106.713 
122.059 
134.238 
144.495 
153.508 
161.673 
169.231 
173.115 

25.174 
198.289 
201.698 
208.597 
214.895 
220.689 
226.053 
231.047 
235.718 


POTASSIUM IODIDE 
S  -(G-H298)/T “ H-H298 G 

lf kJ / mol 
106.387 -327.900 0.000  -3659.619 
106.388  -327.802 0.098  -359.816 
108.472 -322.465 5.435 -371.289 
112.448  -317.005 10.895  -384.124 
116.955  -311.376 16.524  -398.073 
121.545 305.526 22.374 -412.982 
126.058  -299.408 28.492  -428.747 
130.440  -292.988 34.912  -445.296 
132.746 -289.388 38.512  -454.540 

24.016 

132.746  -265.372 62.528  -454.540 
135.840  -262.042 65.858  -463.740 
142.146  -254.804 73.096  -484.261 
147.950  -247.566 80.334 -505.440 
153.325  -240.327 87.573 527.223 
158.331  -233.089 94.811 -549.563 
163.014 225.851 102.049 -572.421 
167.414 -218.612 109.288  -595.762 
168.178  -217.309 110.591 -600.012 


236.528 


Remarks 


Jal 


NBPT= 1618., GAS (KI + K2I2) 


AH; AG; 
~327.900  -323.024 
-327.907  -322.994 
-338.874  -320.548 
-360.618  -313.868 
~359.905  -304.581 
-358.933  -295.433 
~357.679  -286.444 
=356.193" 277.629 
-355.177 -272.947 
-355.177. -272.947 
~330.094 -270.165 
-406.761  —259.699 
-403.505  -246.473 
-400.253  -233.519 
-397.005  -220.815 
-393.761  -208.343 
-390.520 -196.088 
~389.938  -193.904 


166.003 


log Ky 
[ a= 


] 


166.003 


Phase ai 
[Kk] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mM Ss 


GAS Jat 


—_—— 


Jal 


S 


J/(K mol) 


258.262 
258.492 
269.220 
277.596 
284.469 
290.300 
295.366 
299.847 
303.865 
307.509 
310.843 
313.917 
316.770 
319.432 
SN 27 
324.277 
326.496 
328.601 
330.601 


POTASSIUM IODIDE (GAS) 


—(G-H298)/T H H—-H298 G 

I IL kJ / mol 
258.262  -125.520 0.000  -202.521 
258.263  -125.451 0.069  -202.999 
259.724 -121.721 3.799  -229.409 
262.491 — 117.968 7.552 -256.765 
265.598 -114.197 11.328 -284.879 
268.721 -110.414 15.106 -313.625 
271.742 -106.620 18900 -342.914 
274.621 -102.816 22.704 -372.678 
277.348 -99.002 26.518 -402.868 
279.926 —95.179 30.341 — 433.439 
282.366 -91.347 34173  -464.359 
284.676 -—87.506 38.014  -495.599 
286.868 —83.657 41.863 -527.135 
288.951 -79.799 45.721 —558.947 
290.935 -75.932 49.588 -591.016 
292.828 See aches (eee 7 
294.637 —68.174 57.346 -655.867 
296.370 -64.282 61.238 -688.623 
298.032 -—60.381 65.1389  -721.584 


AH; AG; 
-125.520 -165.926 
-—125.556 -166.176 
-138.130 -178.668 
-—161.581 -186.509 
-162.726 -191.386 
-163.821 -196.076 
-164.891 -200.611 
-165.960 -205.012 
—167.054 —209.292 
-247.136 -208.877 
-247.287 -205.392 
- 247.432 —-—201.895 
-247.573 —198.387 
-247.709 -194.869 
-247.840 -191.342 
-247.967 —-187.807 
-248.089 -184.265 
-248.206 -180.716 
=248:318 —-177A61 
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K212[g] DIPOTASSIUM DIIODIDE (GAS) 332.006 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [S/N ial) lal kJ / mol ] [ - 

GAS 298.15 82.256 395.916 395.916 — 422.166 0.000 —540.208 -422.166 — 467.018 81.820 
300.00 82.267 396.425 395.917 — 422.014 0.152 —540.941 -422.223 — 467.296 81.363 
400.00 82.648 420.151 399.150 -— 413.765 8.401 —581.826 -446.582 — 480.343 62.726 
500.00 82.825 438.615 405.264 -— 405.491 16.675 —624.798 -492.717 — 484.286 50.593 
600.00 82.922 453.725 412.120 — 397.203 24.963 —669.438 -494.260 — 482.453 42.001 
700.00 82.981 466.512 419.000 — 388.908 33.258 -715.466 -495.721 — 480.369 35.846 
800.00 83.018 477.595 425.647 — 380.608 41.558 —762.684 -—497.148 — 478.078 OlnclD 
900.00 83.045 487.375 431.973 — 372.304 49.862 —810.942 -498.593 — 475.608 27.604 
1000.00 83.063 496.126 437.959 — 363.999 58.167 -—860.125 -—500.103 — 472.975 24.706 
1100.00 83.077 504.043 443.612 — 355.692 66.474 -—910.139 -659.605 — 461.016 21.892 
1200.00 83.087 Sy 2 448.954 — 347.384 74.782 -—960.910 -659.262 —442.977 19.282 
1300.00 83.096 517.923 454.007 — 339.074 83.092  -1012.375 -658.926 —424 967 17.075 
1400.00 83.102 524.082 458.795 — 330.765 91.401 -1064.479 -658.596 — 406.983 15.185 
1500.00 83.107 529.815 463.341 — 322.454 99.712 -1117.177 -658.274 — 389.022 13.547 
1600.00 83.111 535.179 467.665 -—314.143 108.023 -1170.429 -657.959 — 371.082 Weal) 
1700.00 83.115 540.218 471.786 -—305.832 116.334 -1224.202 -657.651 — 353.161 10.851 
1800.00 83.118 544,968 475.721 -—297.520 124646 -1278.463 -657.350 — 335.259 9.729 
1900.00 83.120 549.462 479.485 —289.208 132.958 -1333.187 -657.056 -—317.373 8.725 
2000.00 83.122 553.726 483.091 —280.896 141.270 -1388.348 -656.770 — 299.502 7.822 

References 

Phase ns C, 

GAS Jal Jal 

KNO3 POTASSIUM NITRATE 101.103 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) IL It kJ / mol ] [ - 

SOL-A 298.15 96.401 133.051 133.051 — 494.628 0.000 —534.297 -494.628 —394.705 69.151 
300.00 96.621 133.648 133.053 — 494.449 0.179 —534.544 -494612 — 394.085 68.616 
400.00 108.499 163.071 136.985 — 484.193 10.435 —549.422 —-495.756 — 360.288 47.049 
401.20 108.642 163.396 137.063 — 484.063 10.565 —549.618 -—495.735 —359.882 46.855 

ree 5.104 

SOL-B 401.20 120.499 176.118 137.063 — 478.959 15.669 —549.618 -490.631 — 359.882 46.855 
500.00 120.499 202.646 147.498 — 467.054 27.574 —568.377 -—487.783 —328.010 34.267 
600.00 120.499 224.615 158.575 — 455.004 39.624 —589.773 -485.004 — 296.319 25.797 
607.60 120.499 226.132 159.411 — 454.088 40.540 —591.486 -484.797 — 293.930 25.269 

15.838 9.623 

LIQ 607.60 123.386 241.970 159.411 —444 465 50.163 —591.486 -475.174 — 293.930 25.269 
700.00 123.386 259.437 171.489 — 433.064 61.564 —614.670 -472.464 — 266.566 19.891 

References 

Phase H/S Cy Remarks 

SOL-A Nb1 Lat Lat TPT= 401.05 

SOL-B Lat Lat Lat MPT= 607.3 

LIQ Lat Lat 


55.098 POTASSIUM MONOXIDE (GAS) KO[g] 
Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] fp) Kl) ll kJ / mol <a 
GAS 298.15 35.981 238.179 238.179 71.128 0.000 0.115 71.128 49.979 —8.756 
300.00 36.001 238.402 238.180 71.195 0.067 — 0.326 ALAS 49.847 —8.679 
400.00 36.782 248.878 239.603 74.838 3.710 —24.713 67.787 43.347 —5.661 
500.00 37.222 ST AST 242.313 78.540 eae —50.028 66.851 87.347, —3.902 
600.00 SHENG 263.950 245.368 82.278 11.150 —76.093 65.969 31.529 —2.745 
700.00 37.730 269.750 248.447 86.040 14.912 — 102.785 65.108 25.857 — 1.930 
800.00 37.905 274.800 251.432 89.822 18.694 — 130.018 64.244 20.309 — 1.326 
900.00 38.056 279.273 254.282 93.620 22.492 -— 157.726 63.355 14.870 —0.863 
1000.00 38.191 283.290 256.985 97.433 26.305 — 185.857 62.423 9.533 —0.498 
1100.00 38.316 286.936 259.545 101.258 30.130 —214.371 —17.514 8.875 -0.421 
1200.00 38.434 290.275 261.968 105.096 33.968 — 243.234 — 17.532 7s —0.491 
1300.00 38.547 293.356 264.266 108.945 37.817 —272.418 — 17.557 13.677 —0.550 
1400.00 38.656 296.217 266.447 112.805 41.677 —301.898 — 17.587 16.081 —0.600 
1500.00 38.762 298.887 268.522 116.676 45.548 — 331.655 — 17.621 18.487 —0.644 
1600.00 38.866 301.392 270.499 120.557 49.429 — 361.670 — 17.658 20.895 — 0.682 
1700.00 38.969 303.751 272.386 124.449 SoS — 391.928 — 17.698 23.306 —0.716 
1800.00 39.070 305.982 274.191 128.351 57.223 — 422.416 — 17.740 25.719 —0.746 
1900.00 39.170 308.097 275.920 132.263 61.135 — 453.121 — 17.785 28.134 —0.773 
2000.00 39.269 310.108 277.580 136.185 65.057 — 484.032 — 17.832 30.552 —0.798 
References 
Phase nts Cy 
GAS Jat Jat 
71.097 POTASSIUM DIOXIDE KO2 
Phase lt C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) leat = kJ / mol ] he 
SOL 298.15 77.490 122.591 122.591 — 284.512 0.000 —321.063 -284.512 — 240.617 42.155 
300.00 77.650 123.071 122.593 — 284.368 0.144 —321.290 -284.477 — 240.344 41.848 
400.00 83.909 146.359 Z25e725 — 276.258 8.254 —334.802 -284.823 — 225.481 29.445 
500.00 87.630 165.512 131.825 — 267.668 16.844 —350.424  -282.399 —210.918 22.034 
600.00 90.157 181.726 138.825 — 258.771 25.741 —367.807  -279.702 -— 196.872 17.139 
700.00 91.952 195.767 145.979 —249.661 34.851 —386.698  -276.843 — 183.291 13.677 
782.00 93.016 206.013 151.746 — 242.075 42.437 -403.177 -274.430 — 172.468 11.520 
References 
Phase vias Cy Remarks 
SOL Jal Jat Jat TPT= 193.5 / 230.9, MPT= 782. 
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K20 POTASSIUM OXIDE 94.196 
Phase t C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] eee (Kem!) iil kJ / mol ] [ <=" |] 
SOL 298.15 74.417 102.006 102.006 — 361.498 0.000 —391.911 -361.498 — 322.766 56.547 
300.00 74.511 102.467 102.007 — 361.360 0.138 —392.100 -361.496 — 322.526 56.157 
400.00 79.054 124.558 104.988 — 353.670 7.828 —403.493 -366.260 — 308.635 40.304 
500.00 82.227 142.560 110.758 — 345.597 15.901 —416.877 -—365.932 — 294.258 30.741 
600.00 84.627 Orne. 117.358 — 337.250 24.248 —431.913 -365.245 — 279.982 24.375 
700.00 86.709 170.976 124.095 — 328.682 32.816 —448.365 -364.297 — 265.844 19.838 
800.00 88.686 182.684 130.700 —319.912 41.586 —466.058 -363.151 — 251.855 16.444 
900.00 90.626 193.242 137.072 —310.946 50.552 —484.863 -361.855 — 238.020 13.814 
1000.00 92.524 202.889 143.178 —301.788 59.710 —504.676 -360.456 — 224.334 11.718 
1013.00 92.765 204.085 143.952 —300.583 60.915 —507.322 -360.269 — 222.566 11.476 
26.851 27.200 
LIQ 1013.00 107.000 230.936 143.952 — 273.383 88.115 -—507.322 -333.069 — 222.566 11.476 
1100.00 107.000 239.752 151.185 — 264.074 97.424 —527.802 -488.512 — 204.010 9.688 
1200.00 107.000 249.063 158.960 —253.374 108.124 —552.249 -483.750 — 178.356 7.164 
1300.00 107.000 257.627 166.224 —242.674 118.824 -577.590 -479.007 — 153.099 6.152 
1400.00 107.000 265.557 173.040 -231.974 129.524 —603.754 -474.280 — 128.207 4.783 
1500.00 107.000 272.939 179.457 -—221.274 140.224 —630.683 -469.569 -— 103.652 3.609 
1600.00 107.000 279.845 185.517 -210.574 150.924 -—658.326 -464.872 -79.410 2.592 
1700.00 107.000 286.331 191.259 -199.874 161.624 —686.638 -—460.189 —55.462 1.704 
1800.00 107.000 292.447 196.712 -—189.174 172.324 -715.580 -—455.520 —31.790 0.923 
1900.00 107.000 298.233 201.904 -178.474 183.024 -745.116 -450.864 —8.376 0.230 
2000.00 107.000 303.721 206.859 -167.774 193.724 -775.216 -446.221 14.793 —0.386 
References 
Phase H/S CA Remarks 
SOL Nb1 Pal Tk1 Wes S80. G'S, le: 
LIQ Tk1 e 
K202 DIPOTASSIUM PEROXIDE 110.195 
Phase alg C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] $= J (Is tinal) I) IL kJ / mol ] [ eal 
SOL 298.15 95.838 110.081 110.081 — 495.386 0.000 —528.207 -495.386 — 428.479 75.068 
300.00 95.971 110.674 110.083 — 495.209 0.177 —528.411 -495.372 — 428.064 74.533 
400.00 104.338 139.441 113.947 — 485.189 10.197 -—540.965 -499.292 — 404.845 52.867 
500.00 110.915 163.458 121.513 —474.413 20.973 —556.142 -497.791 — 381.392 39.844 
600.00 116.825 184.204 130.270 — 463.026 32.360 —573.548 -495.643 — 358.304 31.193 
683.00 121.542 199.644 137.776 — 453.130 42.256 —589.487 -493.421 —339.449 25.960 
References 
Phase i Ss Cy Remarks 
SOL Pal Pal Pat MPT= 683. 
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158.163 KALIOPHILITE KAISiO4 

Phase W C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] a= Kemol) ll kJ / mol ] [ - 

SOL 298.15 119.790 133.101 133.101 -2121.301 0.000  -2160.985 -—2121.301 -2005.333 351.326 
300.00 119.914 133.843 133.104 -—2121.079 0.222 -—2161.232 -2121.324 -2004.614 349.034 
400.00 126.615 169.258 137.887 -—2108.753 12.548 -2176.456 -2125.054 -1965.058 256.610 
500.00 leo} oh 7/ 198.231 147.141 -—2095.756 25.545  -2194.872 -—2126.203 -1924.920 201.095 
600.00 140.018 223.130 157.777 —2082.089 39.212  -2215.967 -2127.027 -1884.580 164.067 
700.00 146.720 245.217 168.719 -2067.753 53.548 -2239.404 -2127.511 -1844.129 137.611 
800.00 153.421 265.246 179.552 -2052.745 68.556 -2264.942 —2127.666 -1803.632 117.765 
900.00 160.123 283.704 190.112 -2037.068 84.233 -2292.401 -2127.533 -1763.133 102.330 
1000.00 166.824 300.921 200.341 -2020.721 100.580 -2321.642 -—2137.678 -1721.904 89.943 
1100.00 173.526 Siialoo 210.228 -—2003.703 117.598 -—2352.552 -—2215.516 -1675.792 79.577 
1200.00 180.227 SoZ 219.784 -1986.016 135.285 -2385.041 -—2212.882 -1626.838 70.814 
1300.00 186.929 347.212 229.025 -1967.658 153.643 -2419.033 -—2209.690 -1578.127 63.410 
1400.00 193.630 361.310 237.974 -1948.630 172.671 -2454.464 -—2205.930 -1529.682 57.073 
1500.00 200.332 374.898 246.652 -1928.932 192.369 -—2491.278 -2201.598 -1481.526 51.591 

References 

Phase ys Cy 

SOL Nb1 e 

218.247 LEUCITE KAISi206 

Phase ils Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) I. 1 kJ / mol ] [ - 

SOL 298.15 164.140 199.999 199.999 -3034.199 0.000 -3093.829 -3034.199 -2871.401 503.058 
300.00 164.330 201.015 200.003  -3033.895 0.304  -3094.200 -3034.232 -2870.391 499.780 
400.00 174.579 249.694 206.571 -3016.950 17.249 -3116.827 -3038.436  -2815.052 367.608 
500.00 184.828 289.751 219.312  -2998.979 35.220 -3143.855 -3039.949 -2759.022 288.233 
600.00 195.077 324.355 233.997 -—2979.984 54.215 -3174.597 -3040.980 -2702.731 235.294 
700.00 205.326 355.196 249.146 -2959.964 74.235 -3208.601 -3041.485 -2646.308 197.470 
800.00 215.576 383.283 264.182  -2938.919 95.280 -3245.545 -3041.447 -2589.851 169.100 
900.00 225.825 409.266 278.876 -2916.849 117.350 -3285.188 -3040.888  -2533.430 147.036 
1000.00 236.074 433.589 293.144 -2893.754 140.445 -3327.343 -3050.357 -2476.339 129.351 
1100.00 246.323 456.570 306.965 -2869.634 164.565 -3371.861 -3127.257 -2414.446 114.652 
1200.00 256.572 478.442 320.351 -2844.489 189.710 -3418.620 -3123.414 -2349.808 102.284 
1300.00 266.821 499.384 333.323 -2818.320 215.879 -3467.518 -3118.735 -2285.525 91.834 
1400.00 277.070 519.532 345.908 -2791.125 243.074 -3518.470 -3113.206  -2221.634 82.890 
1500.00 287.319 538.998 358.135 -—2762.906 271.293  -3571.402 -3106.818  -2158.168 75.154 

References 

Phase nl HS} Cy 

SOL Nb1 e 


] 


] 
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KAISi308 MICROCLINE 278.332 

Phase 7 Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] = ——— (Kamel) lel kJ / mol sel 

SOL-M 298.15 202.381 214.221 214.221 -3968.101 0.000 -4031.971 -3968.101 -3742.768 655s/ 1 
300.00 203.770 215.477 214.225 -—3967.725 0.376 -—4032.368 -—3968.153 -3741.370 651.430 
400.00 253.927 281.921 222.943 -3944.510 23.591 -4057.278 -3971.181 -3665.125 478.616 
500.00 279.219 341.566 240.831 -3917.733 50.368 -4088.517 -3969.226 -—3588.802 374.920 
600.00 294.724 393.941 262.078 -3888.983 79.118 -—4125.348 -3966.038 -3513.003 305.834 
700.00 305.608 440.232 284.287 -—3858.940 109.161 -4167.102 —3962.223 -3437.792 256.531 
800.00 314.029 481.610 306.412 -3827.943 140.158  -4213.231 -3958.079 -3363.153 219.591 
900.00 321.018 519.012 327.990 -3796.181 171.920 -4263.292 -—3953.795 -3289.044 190.891 
1000.00 327.118 553.156 348.824 -3763.769 204.332 -4316.925 -—3960.017 -3214.656 167.916 
1100.00 332.636 584.597 368.847 -3730.777 237.324 -4373.833 -4034.210 -3135.764 148.905 
1200.00 337.759 613.762 388.056 -3697.254 270.847 -4433.768 -—4028.238 -3054.349 132.952 
1300.00 342.604 640.990 406.477 -3663.234 304.867 -4496.521 -—4022.033 -2973.441 119.474 
1400.00 347.246 666.550 424150 -3628.740 339.361 -4561.911 -4015.601 -—2893.020 107.940 
1500.00 351.738 690.662 441.121 -3593.790 374.311 -4629.783 -—4008.949 -2813.067 97.960 

References 

Phase eS Cy 

SOL-M Nb1 S5,Nb1 

KAISi308[A] ADULARIA 278.332 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] | samme UT Komol) ‘ial kJ / mol ] f=] 

SOL-A 298.15 190.461 234.304 234.304 -3954.089 0.000 -4023.947 -—3954.089 -3734.744 654.312 
300.00 191.849 235.486 234.308  -3953.735 0.354 -4024.381 -3954.1638 -3733.382 650.040 
400.00 242.007 298.501 242.558 -3931.712 22.377 -4051.112 -—3958.383 -3658.960 477.811 
500.00 267.299 355.487 259.564 -3906.128 47.961 -4083.871 -—3957.620 -3584.156 374.434 
600.00 282.804 405.688 279.822 -—3878.570 75.519 -4121.982 -3955.624 -3509.637 305.541 
700.00 293.688 450.141 301.040 -3849.718 104.371 -4164.817 -3953.001 -3435.507 256.361 
800.00 302.109 489.928 322.208 -3819.913 134.176 -4211.855 -—3950.049 -3361.778 219.502 
900.00 309.098 525.926 342.875 -3789.343 164.746 -4262.676 -—3946.957 -3288.429 190.855 
1000.00 315.197 558.814 362.848 -3758.123 195.966 -4316.937 -—3954.371 -3214.668 167.917 
1100.00 320.716 589.118 382.058 -3726.323 227.766 -4374.353 -—4029.757 -3136.284 148.930 
1200.00 325.839 617.246 400.499 -3693.993 260.096 -4434.688 -4024.976 -3055.268 132.992 
1300.00 330.684 643.520 418.194 -3661.165 292.924 -4497.741 -4019.963 -2974.661 119.523 
1400.00 335.326 668.197 435.179 -3627.863 326.226 -4563.339 -4014.724 -2894.448 107.993 
1500.00 339.818 691.486 451.497 -3594.104 359.985 -4631.334 -4009.263 -2814.618 98.014 

References 

Phase nal Ps Cy 


SOL-A $5 $5 


278.332 


Phase T 
[K] 


SOL-S 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1473.00 


LIQ 1473.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase H/S 


SOL-S Nb1 
LIQ $5 


———— 


Cp 


204.511 
205.899 
256.057 
281.349 
296.854 
307.738 
316.159 
323.148 
329.247 
334.766 
339.889 
344.733 
349.376 
352.667 


382.836 
382.836 
382.836 
382.836 
382.836 
382.836 
382.836 


S 


J/(K mol) 


232.881 
234.151 
301.207 
361.328 
414.091 
460.710 
502.373 
540.025 
574.394 
606.037 
635.388 
662.786 
688.505 
706.346 

41.755 
748.101 
795.055 
779.763 
802.972 
824.854 
845.553 
865.190 


SANIDINE 
—(G-H298)/T H H-H298 G 

[ kJ / mol 
232.881 -3959.700 0.000 -4029.134 
232.885 -—3959.320 0.380  -4029.566 
241.687 -3935.892 23.808 -4056.375 
259.733 -3908.903 50.797 -4089.567 
281.157 -3879.940 79.760 -4128.394 
303.543 -3849.683 110.017 -4172.180 
325.839 -3818.473 141.227 -4220.371 
347.579 -3786.498 173.202 -4272.521 
368.567 -3753.873 205.827 -4328.267 
388.736 -3720.668 239.032 -4387.309 
408.082 -3686.933 272.767 -4449.398 
426.632 -3652.700 307.000 -4514.322 
444.428 -3617.993 341.707 -4581.899 
456.969 -3592.368 367.332 -4632.816 

61.505 

456.969 -3530.863 428.837 -4632.816 
462.273 -3520.526 439.174 -4653.109 
481.352 -3482.243 477.457 -—4729.863 
499.595 -3443.959 515.741 -4809.012 
517.063 -3405.675 554.025 -4890.413 
533.812 -3367.392 592.308 -4973.943 
549.894 -3329.108 630.592 -5059.489 
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KAISi308[S] 
AH; AG; log K; 
[ = 

—3959.700 -3739.931 655.220 
—3959.748 -3738.567 650.942 
—3962.563 -3664.222 478.498 
—3960.395 -3589.852 375.029 
—3956.995 -3516.049 306.099 
—3952.966  -3442.870 256.910 
-—3948.609 -3370.294 220.058 
—3944.112 -3298.274 191.427 
—3950.121 -—3225.998 168.509 
—4024.102 -3149.240 149.545 
-—4017.916 -3069.978 133.633 
—4011.498 -2991.242 120.190 
-—4004.854 -2913.009 108.686 
—3999.864 -2856.204 101.285 
—3938.359 -—2856.204 101.285 
—3935.685 -2836.393 98.772 
—3925.926 -2763.426 90.217 
-—4066.921 -2689.723 82.645 
—4056.921 -2609.000 UTA 
—4047.016 -2528.831 69.522 
-—4037.205 -2449.180 63.966 


] 
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KAI3Si3010(OH)2 
Phase i C, 
SS ee Narre seers 
SOL 298.15 318.260 
300.00 319.937 
400.00 382.679 
500.00 417.563 
600.00 441.482 
700.00 460.223 
800.00 476.205 
900.00 490.582 
1000.00 503.963 
1100.00 516.693 
1200.00 528.980 
1300.00 540.954 
1400.00 552.702 
1500.00 564.282 
References 


Phase Al PS 


SOL Nb1 


MUSCOVITE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ei kJ. / mol 


306.298 306.298 -5984.400 0.000 -6075.723 
308.272 306.304 -5983.810 0.590 -6076.291 
409.973 319.745 -5948.308 36.092 -6112.298 
499.411 346.937 -5908.163 76.237 -6157.869 
577.765 379.017 -—5865.151 119.249 -6211.810 
647.273 412.468 -—5820.036 164.364 -6273.127 
709.794 445.790 -5773.198 211.202 -6341.032 
766.725 478.333 -5724.848 259.552 -6414.900 
819.112 509.826 -5675.114 309.286 -6494.226 
867.746 540.180 -5624.077 360.323 -6578.598 
913.234 569.392 -5571.790 412.610 -6667.671 
956.049 597.504 -—5518.291 466.109 -6761.155 
996.569 624.574 -5463.607 520.793 -6858.804 
1035.098 650.669 -5407.757 576.643 -6960.403 


AH AG; 
—5984.400 -5608.368 
—5984.489 -5606.034 
—5989.093 -5478.974 
—5988.091 -5351.514 
-—5985.400 -5224.430 
-—5981.694 -—5097.883 
-5977.340 -4971.916 
-—5972.629 -4846.519 
-—5999.348 -4719.381 
-—6071.903 -4587.102 
—6063.691 -4452.477 
—6054.644 -4318.570 
—6044.763 -4185.391 
—6034.050 -4052.948 


398.308 


log K; 
ae! 


982.563 
976.097 
715.481 
559.069 
454.827 
380.409 
324.633 
281.285 
246.515 
217.823 
193.811 
173.522 
156.159 
141.136 
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233.436 DIPOTASSIUM TETRABORATE K2B407 
Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] j= 1). (Kimol) [ kJ / mol [ - 
SOL 298.15 170.308 208.363 208.363 -3334.230 0.000 -3396.353 -3334.230 -3136.762 549.548 
300.00 171.170 209.419 208.366 -—3333.914 0.316 -3396.740 -3334.297 -3135.536 545.945 
400.00 207.154 264.008 215.565 -3314.853 19.377 -3420.456 -3342.063 -—3067.897 400.626 
500.00 231.238 312.969 230.242 -3292.867 41.363 -3449.351 -3343.921 -2999.120 SHS HOS 
600.00 249.041 356.778 247.747 -—3268.811 65.419 -3482.878 —3344.926 -—2930.053 255.084 
700.00 262.488 396.227 266.188 -—3243.203 91.027 -3520.562 —3345.322 -2860.870 213.481 
800.00 272.382 431.960 284.712 -3216.4382 117.798 -3562.000 -3345.318 -2791.659 182.277 
900.00 279.108 464.460 302.907 -3188.832 145.398 -3606.846 -—3345.133 -2722.462 158.008 
1000.00 282.868 494.087 320.566 -3160.709 173.521 -3654.796 -—3345.004 -2653.285 138.593 
1088.00 283.815 517.999 335.581 -3135.759 198.471 -3699.342 -—3503.263 -2585.065 124.108 
95.756 104.182 
LIQ 1088.00 464.529 613.755 335.581 -3031.577 302.653 -3699.342 —3399.342 -2585.065 124.108 
1100.00 465.456 618.855 338.644 -3025.997 308.233 -3706.738 —3396.710 -2576.100 122.329 
1200.00 473.178 659.686 363.716 -—2979.065 355.165 -3770.689 —3376.718 -—2502.378 108.926 
1300.00 480.900 697.866 387.967 -—2931.361 402.869 -3838.587 -—3356.286 -2430.342 97.652 
1400.00 488.622 733.787 411.398 -2882.885 451.345 -3910.187 -—3335.381 -2359.897 88.049 
1500.00 496.344 767.762 434.033 -2833.637 500.593 -3985.280 —3313.982 -—2290.963 79.778 
1600.00 504.066 800.041 455.908 -2783.617 550.613 -4063.683 -3292.070 -2223.474 72.589 
1700.00 511.788 830.832 477.064 -—2732.824 601.406  -4145.238 -3269.635 -2157.370 66.288 
1800.00 519.510 860.304 497.542 -2681.259 652.971 -4229.805 -—3246.667 -2092.603 60.726 
1900.00 527e2382 888.599 517.384 -2628.922 705.308 -4317.260 -—3223.159 -2029.127 559785 
2000.00 534.954 915.839 536.630 -2575.813 758.417 -4407.490 -3199.105 -1966.903 51.370 
References 
Phase H/ S$ Cy 
SOL Jat Jat 
LIQ Jal Jat 
303.057 DIPOTASSIUM HEXABORATE K2B6010 
Phase al Cp S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) [ kJ/mol ] [ - 
SOL 298.15 261.928 251.040 251.040 -4633.529 0.000 -4708.377 -—4633.529 -4353.562 762.726 
300.00 262.331 252.661 251.045 -4633.044 0.485 -4708.843 -—4633.550 -4351.824 757.720 
400.00 285.758 331.316 261.611 -4605.647 27.882 -4738.173 -4640.166 -—4256.764 555.876 
500.00 308.325 397.530 282.335 -—4575.932 57.597 -4774.697 -—4642.345  -4160.659 434.661 
600.00 330.038 455.670 306.471 -4544.010 89.519  -4817.412 -4644.185  -4064.140 353.815 
700.00 351.520 508.160 331.592 -4509.931 123.598 -4865.643 -—4645.302 -3967.365 296.048 
800.00 372.791 556.491 356.721 -4473.713 159.816 -4918.906 -—4645.422 -3870.496 252.717 
900.00 393.448 601.601 381.451 -4435.393 198.136 -4976.834 -4644.390 -3773.680 219.019 
1000.00 412.845 644.074 405.609 -4395.065 238.464 -5039.138 -—4642.174 -—3677.042 192.069 
1100.00 430.195 684.255 429.131 -4352.892 280.637 -5105.573 -4796.743 -3571.512 169.597 
References 
Phase H/S C, Remarks 
SOL Jal Jat Jat DPT= 1098. 


] 
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K2B8013 


Phase T 


a ae 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1130.00 


LIQ 1130.00 
1200.00 
1300.00 


References 


Phase Al YS 


SOL Jal 
LIQ Jat 


Cp 


321.382 
322.105 
360.344 
397.708 
434.728 
471.585 
501.402 
525.091 
544.619 
561.426 
566.077 


661.490 
661.490 
661.490 


S 


J/(K mol) 


293.717 
295.707 
393.641 
478.073 
553.860 
623.643 
688.616 
749.091 
805.455 
858.168 
873.337 
110.710 
984.047 
1023.805 
1076.753 


DIPOTASSIUM OCTABORATE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
293.717 -5945.129 0.000 -6032.701 
293.723 -5944.534 0.595 -6033.246 
306.818 -5910.400 34.729 -6067.856 
332.801 -5872.493 72.636 -—6111.529 
363.427 -5830.869 114.260 -6163.185 
395.676 -5785.553 159.576 -6222.102 
428.281 -5736.861 208.268 -6287.754 
460.607 -5685.493 259.636 -6359.675 
492.306 -5631.980 313.149 -6437.435 
523.196 -5576.660 368.469 -6520.645 
532.291 -5559.747 385.382 -6546.618 

125.102 

532.291 -5434.645 510.484 -6546.618 
559.815 -5388.340 556.789 -6616.907 
597.570 =5322:191 622.938 -6721.970 


AH; AG; 
—5945.129 -—5582.662 
-—5945.164 -5580.413 
—5952.229 -—5457.597 
—5954.265 -5333.686 
—5955.104 -5209.466 
—5954.175 -5085.239 
=5951.394 -—4961.275 
-—5947.186 -—4837.750 
-—5941.903 -4714.754 
—6093.647 —4583.161 
—6091.045 -4542.001 
—5965.943 -4542.001 
—5953.271 -—4454.179 
—5935.708 —4329.971 


372,677 


log K; 
teal 


978.059 
971.636 
712.689 
557.206 
453.524 
379.465 
323.938 
280.776 
246.273 
217.636 
209.956 


209.956 
193.885 
173.980 


56.106 


Phase il 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
516.00 


SOL-B 516.00 
600.00 
679.00 


LIQ 679.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1594.00 


References 


Phase ino as 


SOL-A Jat 
SOL-B Jat 
LIQ Jat 


—_——— 


C, 


64.897 
65.008 
71.672 
79.580 
80.960 


78.659 
78.659 
78.659 


83.107 
83.107 
83.107 
83.107 
83.107 
83.107 
83.107 
83.107 
83.107 
83.107 
83.107 


Cp 


Jat 
Jat 
Jal 


POTASSIUM HYDROXIDE 


S —(G—H298)/T H H—-H298 G 
J/(K mol) It kJ / mol 
78.910 78.910 — 424.676 0.000 — 448.203 
79.312 78.911 — 424.556 0.120 — 448.349 
98.897 81.537 -—417.732 6.944 — 457.291 
115.716 86.724 —410.180 14.496 — 468.038 
118.244 87.662 — 408.896 15.780 — 469.910 
12.486 6.443 
130.731 87.662 —402.453 22.223 — 469.910 
142.594 94.543 —395.845 28.831 —481.402 
152.324 100.712 — 389.631 35.045 — 493.059 
12.694 8.619 
165.017 100.712 —381.012 43.664 — 493.059 
167.549 102.679 —879.267 45.409 —496.551 
178.646 111.497 SCyVOLeis) SS 7/210) Oil SG 
188.435 119.512 — 362.646 62.030 — 532.237 
197.191 126.850 —354.335 70.341 —551.526 
205.112 133.610 —346.024 78.652 —571.647 
212.343 139.874 —337.714 86.962 =§92°525 
218.995 145.708 —329.403 95.273 —614.097 
225.154 151.166 -—321.092 103.584 — 636.308 
230.888 156.292 —312.782 111.894 —659.113 
235.939 160.841 -—304.970 119.706 —681.057 
Remarks 
Jal BPT= 1594., L= 142.7 kJ, GAS (KOH) 


AH; AG; 
-424676 -378.858 
-424.664  -378.574 
-426.263  -362.867 
-424.810 -347.170 
-—424.499 -344.690 
-418.056 -344.690 
-416.559 -332.862 
—415.157 —-321.931 
-406.538 —-321.931 
-406.074 -319.321 
-403.886 -307.078 
-401.749 -295.106 
-399.685 -—283.368 
-476.656  -267.248 
- 473.740  -248.340 
- 470.864  -229.674 
—468.026 | -211.227 
-— 465.224 -192.983 
- 462.622  -176.002 
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TTA®) 


KOH{[g] 


Phase al 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al S 


GAS Jal 


—_ 


Jal 


POTASSIUM HYDROXIDE (GAS) 


S —(G—-H298)/T H H—-H298 G 
J/(K mol) (I kJ / mol 


236.380 236.380  -232.630 0.000 -—303.107 
236.680 236.381 — 232.540 0.090 -—303.544 
251.011 238.320 —-227.554 5.076 —-327.958 
262.474 242.0438 -222.414 10.216 -353.651 
271.999 246.264 -217.189 15.441 — 380.388 
2001153 250.537 -=211.899" "20.731 — 408.006 
287.291 254.694 -206.553 26.077 -436.385 
293.649 258.676 -201.154 31.476 - 465.438 
299.391 262.465 -195.703 36.927 -495.095 
304.633 266.063  -190.203 42.427 -525.300 
309.462 269.481 -184.653 47.977 -556.008 
313.943 272.731 =179,050" =~ 53:5/9." <= 967.180 
SiGll2Onee27/0;62 08 11/3141 Ome oO 220en— 6111007600 
322.051 Paphsyifihs) — Key) AIO) = AS SOL 
325.750 281.599 -161.989 70.641 — 683.189 
329.249 284300 -156.218 76.412 -715.940 
332.567 286.890 -150.411 82.219  -749.033 
335.723 289.378 -144574 88.056 -782.448 
338.731 291.771 S17) EUSA) tN TA 


AH; AG; 
-—232.630 -233.762 
-— 232.648 -233.769 
-—236.085 -233.534 
-—237.044 -232.783 
-237.903 -231.849 
-238.706 -230.776 
—239.482 -229.590 
-240.257 —-—228.307 
-—241.053 -226.937 
—320.834  -—220.900 
-320.680 -—211.822 
=320:516 —=202:/57 
—320.343 - -193.705 
—320.163 -—184.666 
=319.975: “170.009 
-319.782 -166.624 
=319.587'  ~-157.620 
-319.393 -148.628 
—319.203 -—139.645 


112.211 


Phase ll 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al oS 


GAS Jat 


[—_— = 


Cp 


81.465 

81.574 

88.170 

93.983 

98.647 
102.450 
105.621 
108.309 
110.606 
112.653 
114.481 
116.113 
117.570 
118.875 
120.045 
121.096 
122.040 
122.886 
123.643 


S —(G-H298)/T 


J/(K mol) 


328.135 
328.639 
353.003 
373.325 
390.887 
406.389 
420.282 
432.882 
444.416 
455.055 
464.937 
474.166 
482.825 
490.982 
498.692 
506.002 
§12.951 
519.572 


DIPOTASSIUM DIHYDROXIDE (GAS) 
H H-H298 G 

lie kJ / mol 
328.135 -654.796 0.000 -—752.629 
328.137  -654.645 0.151 -—753.237 
331.414 -646.160 8.636  -787.361 
337.817 -637.042 17.754  -823.705 
" 345.231 -627.402 27.394 -861.935 
352.882 -617.342 37.454 -901.814 
360.454 -606.933 47.863 -943.159 
367.812 -596.233 58.563 -985.827 
374.904 -585.285 69.511 -1029.700 
381.713 -574.120 80.676 -1074.680 
388.242 -562.761 92.0385 -1120.686 
394.500  -551.230 103.566 -1167.646 
400.503 -539.545 115.251 -1215.500 
406.266 -627.721 127.075 -1264.194 
411.804 -515.774 139.022 -1313.682 
417.132  -503.716 151.080 -1363.920 
422.263 -491.559 163.237 -1414.870 
427.212 —479.312 175.484 -1466.499 
431.989 —466.984 187.812 -1518.775 


525.895 
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K2(OH)2/g] 
AH; AG; log K; 
[ = 

—654.796 -—613.940 107.560 
— 654.861 — 613.686 106.852 
—663.223  -598.514 78.158 
—666.302 -581.968 60.798 
— 668.831 — 564.856 49.175 
—670.955 -547.354 40.844 
—672.792  -529.568 34.577 
—674.4389 -—511.565 29.690 
—675.984 -493.384 25.772 
—835.383 -465.882 22.123 
—834.815  -432.316 18.818 
—834.153 -398.800 16.024 
— 833.411 — 365.339 13.631 
—832.605 -331.933 11.559 
—831.746  -298.582 9.748 
—830.845  -265.287 8.151 
—829.910 -232.046 6.734 
—828.949  -198.857 5.467 
—827.970  -—165.720 4.328 


| 


"12 


K2Si03 


Phase T 
[K ] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1249.00 


LIQ 1249.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase nl es 


SOL Ja1,S5 
LIQ Jal 


(—= === 


Cp 


118.431 
118.801 
135.564 
148.112 
157.737 
164.851 
170.708 
175.309 
179.075 
182.002 
184.933 
186.262 


179.912 
NASI 
WAS 2 
WADSNZ 
WES 
179.912 
IADIZ 
179.912 
179.912 
WASNZ 
179.912 
179.912 
IDSA 
IQGIZ 


S 


J/(K mol) 


146.147 
146.881 
183.485 
215.145 
243.039 
267.905 
290.314 
310.699 
329.382 
346.588 
362.550 
369.978 

40.199 
410.177 
417.377 
430.710 
443.123 
454.734 
465.641 
475.925 
485.652 
494.880 
503.658 
512.028 
520.025 
527.682 
535.027 


POTASSIUM METASILICATE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
146.147 -1548.080 0.000 -—1591.654 
146.149 -1547.861 0.219 -1591.925 
151.027 -1535.097 12.983 -1608.491 
160.755 -1520.885 27.195 -1628.458 
172.191 -1505.571 42.509 -1651.395 
184.121 -1489.431 58649 -1676.965 
196.017 -1472.643 75.437 -1704.894 
207.644 -1455.331 92.749 -1734.960 
218.897 -1437.595 110.485 -1766.977 
229.734 -1419.541 128.539 -1800.787 
240.145 -1401.193 146.887 -1836.253 
245.093 -1392.098 155.982 -1854.201 

50.208 

245.093 -—1341.890 206.190 -1854.201 
251.712- =—1332.715 215.365 -—1875.305 
264.027 -1314.724 233.356 -1917.718 
275.558 -1296.732 251.348 -1961.417 
286.397 -1278.741 269.339 -2006.316 
296.624 -1260.750 287.330 -2052.340 
306.302 -1242.759 305.321 -2099.423 
315.488 -1224.768 323.312 -2147.506 
324.228 -1206.776 341.304 -2196.537 
332.565 -—1188.785 359.295 -2246.467 
340.534 -1170.794 377.286 -2297.255 
348.165 -—1152.803 395.277 -2348.861 
355.487 -—1134.812 413.268 -2401.249 
362.523 -1116.820 431.260 -2454.387 


AH; AG; 
~1548.080 -1455.733 
-1548.088 -1455.160 
~1552.872 -1423.255 
-1551.744 -1390.957 
-1549.625 -1358.985 
~1546.809 -1327.426 
~1543.490 -1296.307 
~1539.815 -1265.627 
~1535.909 -1235.370 
~1689.789 -1196.340 
~1683.627 -1151.752 
~1680.539 -1130.096 
~1630.331 -1130.096 
~1627.431 -1109.728 
~1621.810 -1070.116 
~1616.273 -1030.903 
~1610.818  -992.057 
~1655.619  -953.103 
~1650.094 -911.938 
~1644.606  -871.079 
~1639.154 -830.508 
-1633.738  -790.209 
-1628.358  -750.167 
~1623.012 -710.370 
-1617.702 -670.803 
-1612.425 -631.458 


154.280 


log K; 
eee | 


255.038 
253.366 
185.858 
145.312 
118.310 
99.054 
84.640 
73.455 
64.529 
56.809 
50.134 
47.262 


47.262 
44.589 
39.927 
35.899 
32.387 
29.285 
26.464 
23.948 
21.691 
19.655 
17.811 
16.133 
14.600 
13.194 


214.365 


Phase i 
[K ] 


SOL-C 298.15 
300.00 
400.00 
500.00 
523.00 


SOL-B 523.00 
600.00 

700.00 

800.00 

900.00 

1000.00 

1100.00 

1200.00 

1300.00 

1318.00 


LIQ 1318.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase In AS 


SOL-C $5 
SOL-B U 
LIQ S5 


Cp 


180.673 
180.945 
195.669 
210.392 
213.779 


217.991 
226.062 
236.542 
247.023 
257.504 
267.985 
278.466 
288.947 
299.428 
301.315 


263.592 
263.592 
263.592 
263.592 
263.592 
263.592 
263.592 
263.592 


POTASSIUM DISILICATE 


S  ~(G-H298)/T - H-H298 G AH; 
J/(K mol) 1 kJ / mol 


182.004 182.004 -2509.145 0.000 -2563.409 -—2509.145 
183.122 182.007 -2508.811 0.334 -2563.747 -2509.129 
237.194 189.281 -2489.980 19.165 -2584.857 -2512.940 
282.438 203.501 -2469.677 39.468 -2610.896 —2511.058 
291.975 207.183 -2464.799 44.346 -2617.502 -2510.461 
0.000 0.000 
291.975 207.183 -2464.799 44.346 -2617.502 -2510.461 
322.457 = 220.054 -2447.703 61.442 -2641.177 —2507.816 
358.092 237.274 -2424.573 84.572 -2675.237 -2503.713 
390.362 254.424 -2400.394 108.751 -2712.684 —2498.849 
420.062 271.199 -2375.168 133.977 -2753.224 —2493.296 
447.736 287.484 -2348.893 160.252 -2796.629 -—2486.853 
473.769 303.247 -2321.571 187.574 -2842.717 -—2637.629 
498.448 318.494 -2293.200 215.945 -2891.338 —2627.693 
521.990 333.249 -2263.781 245.364 -2942.368 -2616.881 
926.120 335.855 -2258.375 250.770 -2951.801 -2614.840 
31.110 41.003 
557.230 335.855 -2217.372 291.773 -2951.801 -—2573.837 
573.140 349.291 -2195.757 313.388 -2998.153 -—2567.624 
591.326 364.828 -2169.398 339.747 -3056.387 —2560.185 
608.338 379.521 -2143.039 366.106 -3116.379 -2552.895 
624.318 393.456 -2116.680 392.465 -3178.020 -2646.103 
639.384 406.704 -2090.320 418.825 -3241.212 —2638.646 
653.636 419.329 -2063.961 445.184 -3305.870 -—2631.249 
667.157 431.385 -2037.602 471.543 -3371.915 —2623.911 


173 


K2Si205 
AG; log K; 
* [ <a 

—2360.713 413.587 
—2359.792 410.876 
—2309.244 301.556 
—2258.514 235.945 
— 2246.910 224.410 
— 2246.910 224.410 
—2208.289 192.249 
—2158.681 161.083 
—2109.714 137.750 
—2061.402 119.641 
—2013.756 105.188 
—1957.616 92.959 
— 1896.228 82.541 
—1835.705 73.760 
— 1824.903 72.324 
— 1824.903 72.324 
—1778.497 66.357 
= WPS 59.979 
— 1666.777 54.415 
—1610.721 49.491 
— 1550.032 44.981 
— 1489.755 40.956 
—1429.866 37.344 


774 


K2Si409 POTASSIUM TETRASILICATE 334.533 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] | AA ive) | Il kJ / mol ] [ - ] 
SOL-A 298.15 300.731 265.684 265.684 -—4315.796 0.000 -4395.010 -4315.796 -4058.762 711.078 
300.00 301.026 267.545 265.690 -—4315.239 0.557 -4395.503 -4315.741 -4057.167 706.416 
400.00 316.963 356.328 277.687 —4284.340 31.456 -4426.871 -4317.670 -3970.503 518.494 
500.00 332.900 428.768 300.869 -4251.847 63.949 -4466.231 -4314.274 -3884.087 405.768 
600.00 348.837 490.871 327.478 -4217.760 98.036 -4512.283 -4309.991 -3798.436 330.683 
700.00 364.774 545.842 354.818 -4182.079 133.717 -4564.169 -4304.744 -3713.578 PTAA, 
800.00 380.711 595.591 381.852 -4144.805 170.991 -4621.278 -—4298.476 -3629.541 236.985 
865.00 391.069 625.730 399.056 -4119.722 196.074 -4660.979 -4293.833 -3575.371 215.905 
CUED 3.222 
SOL-B 865.00 405.378 629.455 399.056 -4116.500 199.296 -4660.979 -4290.611 -3575.371 215.905 
900.00 405.944 645.546 408.330 -4102.302 213.494 -4683.293 -4287.509 -3546.492 205.833 
1000.00 407.563 688.400 434.231 -4061.627 254169 -4750.027 -—4278.878 -3464.623 180.973 
1043.00 408.260 705.574 445.066 -—4044.087 271.709 -4780.000 —4434.292 -3429.204 171.739 
46.935 48.953 
LIQ 1043.00 410.032 752.508 445.066 -3995.134 320.662 -4780.000 —4385.339 -3429.204 171.739 
1100.00 410.032 774.326 461.567 -—3971.762 344.034 -4823.520 -4379.441 -3377.110 160.366 
1200.00 410.032 810.003 489.139 -3930.759 385.037 -4902.762 -—4369.368 -3286.436 143.055 
1300.00 410.032 842.823 515.100 -3889.755 426.041 -4985.426 -—4359.621 -—3196.590 128.441 
1400.00 410.032 873.210 539.607 -3848.752 467.044  -5071.246 -4350.179 -3107.482 115.942 
1500.00 410.032 901.499 562.801 -3807.749 508.047 -5159.998 —4341.029 -3019.039 105.132 
1600.00 410.032 927.962 584.806 -3766.746 549.050 -5251.485 -—4332.160 -2931.197 95.694 
1700.00 410.032 952.820 605.730 -—3725.743 590.053 -5345.537 -—4524.275 -2842.114 87.328 
1800.00 410.082 976.257 625.670 -3684.739 631.057 -5442.002 -4515.044 -2743.430 79.612 
References 
Phase H/S C, 
SOL-A $5 S5 
SOL-B S5 S5 
LIQ $5 S5 
K3P04 POTASSIUM PHOSPHATE 212.266 
Phase 1 Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] | ——A— ITN OD) I) 4 kJ / mol ] {[ - ] 
SOL 298.15 164.851 211.710 211.710 -1988.237 0.000 -—2051.358 -—1988.237 -1858.940 325.679 
300.00 165.151 PVT 211.714 -1987.932 0.305 -2051.751 —1988.247 -1858.138 323.531 
400.00 178.299 262.161 218.364 -1970.718 17.519 -2075.583 -1996.681 -1813.142 236.772 
500.00 188.359 303.061 231.328 -1952.371 35.866 -—2103.901 -1996.408  -1767.267 184.625 
600.00 197.206 338.197 246.278 -1933.086 55.151 -2136.004 -1995.194  -1721.539 149.873 
700.00 205.478 369.223 261.667 -1912.948 75.289 -2171.404 -1993.188 -1676.078 125.070 
800.00 213.445 397.183 276.887 -1892.000 96.237  -2209.747 -1990.480 -1630.953 106.490 
900.00 221.234 422.774 291.694 -1870.265 117.972 -2250.762 -—1987.139 -—1586.207 92.061 
References 
Phase vies Cy Remarks 


SOL Tk1 


Tk1 TPT= 538., 833., 1328., 1353. / MPT= 1913 


110.263 


Phase ils 
[K] 


SOL-1 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1050.00 


SOL-2 1050.00 
1100.00 
1200.00 
1221.00 


LIQ 1221.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase aS 


SOL-1 Jat 
SOL-2 Jat 
LIQ Ja1,Dw3 


| 


Cp 


74.682 
74.730 
77.315 
79.915 
82.522 
85.131 
87.742 
103.621 
155.974 
195.021 


194.974 
142.340 
142.340 
142.340 


100.960 
100.960 
100.960 
100.960 
100.960 
100.960 
100.960 
100.960 
100.960 


Cp 


Ja1,Dw3 
Ja1,Dw3 


Jal 


POTASSIUM SULFIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) il kJ / mol 


115.060 115.060 -376.560 0.000 -410.865 
115.522 115.061 — 376.422 0.138 -411.078 
137.374 118.023 -368.820 7.740  -423.769 
154.905 123.702 -360.958 15.602 -438.411 
169.706 130.167 -352.837 23.7238 -454.660 
182.623 136.757 -344.454 32.106 -472.290 
194.161 143.224 -335.810 40.750 -491.139 
204.998 149.480 -326.594 49.966  -511.092 
218.324 155.664 -313.900 62.660  -532.224 
226.844 158.845  -305.161 71.399  -543.347 
0.000 0.000 
226.844 158.845  -305.161 71.399  -543.347 
234.699 162.125 -296.728 79.832 -554.897 
247.084 168.696 -282.494 94066  -578.995 
249.554 170.066 -279.505 97.055 -584.210 
13.227 16.150 
262.780 170.066  -263.355 113.205 -584.210 
269.110 175.894 -255.379 121.181 — 605.222 
276.592 182.823 -245.283 131.277 -632.512 
283.557 189.309 -235.187 141.373 -660.524 
290.073 195.405  -225.091 151.469 -689.209 
296.194 201.156  -214.995 161.565 -718.525 
301.965 206.598  -204.899 171.661 —748.436 
307.423 211.762 -194.803 181.757 -778.908 
312.602 216.675  -184.707 191.853 -809.911 


AH; AG; 
-376.560  -362.745 
-376.573  -362.659 
— 384.521 — 356.895 
-386.777  -349.742 
— 388.311 — 342.176 
— 389.231 — 334.409 
-389.903 -326.530 
- 442.860  -317.429 
- 438.030  -303.704 
-592.145 -295.544 
-592.145  -295.544 
-586.715 -—281.558 
-578.493  -254.179 
-576.767 -—248.519 
—560.617 -248.519 
—59/.397 —-—228.428 
-553.327 -203.275 
-549.263 -178.413 
-545.205 -153.823 
-—541.153  -129.485 
-—537.106 -105.386 
— 533.065 —81.512 
—529.029 =9/.851 


119 


776 


K2SO3 
Phase ll 
[K] 
Sol 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
References 
Phase in fs 
SOL Tk1 


———= 


Cp 


123.430 
123.583 
131.867 
140.151 
148.436 
156.720 
165.004 
173.289 


Tk1,e 


S 


J/(K mol) 


171.544 
172.308 
208.995 
239.310 
265.595 
289.099 
310.567 
330.480 


POTASSIUM SULFITE 


—(G—-H298)/T H H-H298 G 

[ kJ / mol 
171.544 -1126.751 0.000 -1177.897 
171.546 -1126.523 0.228 -1178.215 
176.493 -1113.750 13.001 -1197.348 
186.107 -1100.149 26.602 -1219.804 
197.210 -1085.720 41.031 -1245.077 
208.686 -1070.462 56.289  -1272.831 
220.098 -1054.376 72.375 -1302.829 
231.269 -1037.461 89.290 -1334.893 


AH; AG; 
-1126.751 -1038.030 
-1126.755 -1037.479 
-—1133.989 -1006.689 
-1135.095 -974.742 
-1135.060 -—942.653 
-1133.987 -910.659 
-—1132.222 -878.868 
-1182.589  -846.184 


158.261 


log K; 
eae 


181.859 
180.641 
131.460 
101.831 
82.065 
67.954 
57.384 
49.111 


TOL 


174.260 POTASSIUM SULFATE K2S04 


Phase 1 C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] ml) [at kJ / mol =| [ - ] 


SOL-A 298.15 131.193 ISON 175.561 -1437.790 0.000 -1490.133 -1437.790 -1319.684 231.203 
300.00 131.584 176.373 175.563 —1437.547 0.243 -1490.459 -1437.806 -1318.951 229.650 
400.00 147.904 216.611 180.939 —1423.521 14.269 -1510.166 -1445.273 -1278.246 166.922 
500.00 160.164 250.992 191.594 -1408.091 29.699 -1533.587 -1446.079 -1236.394 129.165 
600.00 170.519 281.107 204.054 -1391.558 46.232 -1560.222 -1445.520 -1194.485 103.989 
700.00 184.553 308.349 217.032 -1373.868 63.922 -1589.712 -1443.642 -1152.776 86.021 
800.00 211.057 = 334.528 = 230.082. -1354.233. 83.557 -1621.856 —1439.997 -1111.445 72.570 
857.00 235.736 349.845 237.535 -1341.540 96.250 -1641.358 -1436.576 -1088.147 66.323 
9.862 8.452 
SOL-B 857.00 183.994 359.708 237.5385 -1333.088 104.702 -1641.358 -1428.124 -1088.147 66.323 
900.00 187.489 368.800 243.590 -1325.101 112.689 -1657.021 -1479.849 -1069.965 62.099 
1000.00 195.617 388.975 257.131 -1305.946 131.844 -1694.921 -1475.481 -1024.650 53.522 
1100.00 203.745 408.000 269.989 -1285.978 151.812 -1734.778 -1628.389 -970.634 46.092 
1200.00 211.873 426.077 282.249 -1265.197 172.593 -1776.489 -1620.718  -911.171 39.662 
1300.00 220.001 443.357 293.982 -1243.603 194.187 -1819.967 -1612.309 -852.379 34.249 
1342.00 223.415 450.406 298.768  -1234.291 203.499 -1838.736 -1608.556  -827.887 32.224 
25.627 34.392 
LIQ 1342.00 201.460 476.034 298.768 -1199.899 237.891  -1838.736 -1574.164 -827.887 32.224 
1400.00 201.460 484.558 306.290 -1188.215 249.575 -1866.595 -1570.173 -795.718 29.689 
1500.00 201.460 498.457 318.643 -1168.069 269.721 -1915.754 -1563.341 — 740.639 25.791 
1600.00 201.460 511.459 330.292 -1147.923 289.867 -1966.257 -1556.568 -686.013 22.396 
1700.00 201.460 523.672 341.311 -1127.777 310.013 -2018.020 -1549.849 -631.810 19.413 
1800.00 201.460 535.187 351.766 -1107.631 330.159 -2070.968 -1543.185 -578.000 16.773 
1900.00 201.460 546.080 361.709 -1087.485 350.305 -2125.036 -1536.572  -524.559 14.421 
2000.00 201.460 556.413 371.188 -1067.339 370.451  -2180.165 -1530.012 -471.465 12.313 


References 


Phase H/S Cp 


SOL-A Nb1,Ja1 Jal 
SOL-B Jal Jal 
LIQ Jat Jal 


778 


Krig] 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nS 


GAS Hu1 


(= 


Hu1 


KRYPTON (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) a kJ / mol 
164.085 164.085 0.000 0.000 -48.922 
164.213 164.085 0.038 0.038 49.225 
170.193 164.900 2447 ei s241T) Eee 65960 
174.831 166.440 4196 4196  -83.220 
178.621 168.164 6.274 6274 -100.898 
181.825 169.892 8.353 8.353 118.925 
184.601 171.561 10.432 10.432  -137.249 
187.049 173.149 12.510 12.510 -155.834 
189.239 174.650 14.589 14.589  -174.650 
191.220 176.068 16.667 16.667  -193.675 
193.029 177.407 18.746 18.746  -212.889 
194.693 178.674 20.825 20.825 -232.276 
196.233 179.874 22.903 22.903  -251.823 
197.667 181.013 24.982 24.982 -271.519 
199.009 182.096 27.060 27.060 -291.353 
200.269 183.128 20,4389 > 129.130" 6=311:316 
201.457 184.114 31.218 31.218 -331.405 
202.581 185.056 33.296 33.296 -351.607 
203.647 185.960 35.375 35.375 -371.919 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


779 


138.906 LANTHANUM La 
Phase al) C, S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[K] (Kimo) let kJ / mol ] [ - ] 
SOL-A 298.15 27.136 56.902 56.902 0.000 0.000 — 16.965 0.000 0.000 0.000 
300.00 27.141 57.070 56.903 0.050 0.050 — 17.071 0.000 0.000 0.000 
400.00 CIRO 64.910 57.970 2.776 2.776 — 23.188 0.000 0.000 0.000 
500.00 27.606 71.043 59.993 BY525 DIOZ5 —29.997 0.000 0.000 0.000 
550.00 PY HOP 73.680 61.120 6.908 6.908 —33.616 0.000 0.000 0.000 
0.662 0.364 
SOL-B 550.00 27.215 74.342 61.120 UPUE VUE — 33.616 0.000 0.000 0.000 
600.00 27.761 76.733 62.322 8.646 8.646 — 37.393 0.000 0.000 0.000 
700.00 28.976 81.102 64.699 11.482 11.482 — 45.289 0.000 0.000 0.000 
800.00 30.293 85.056 67.000 14.445 14.445 — 53.600 0.000 0.000 0.000 
900.00 31.668 88.703 69.211 NASA OmeeD 43 — 62.290 0.000 0.000 0.000 
1000.00 33.080 92.112 | 38} 20.780 20.780 —71.333 0.000 0.000 0.000 
1100.00 34.516 95.332 73.369 24.159 24.159 — 80.706 0.000 0.000 0.000 
1134.00 35.008 96.390 74.044 25.341 25.341 — 83.966 0.000 0.000 0.000 
2.752 3.121 
SOL-C 1134.00 39.539 99.143 74.044 28.462 28.462 — 83.966 0.000 0.000 0.000 
1193.00 39.539 101.148 UdSES 30.795 30.795 — 89.875 0.000 0.000 0.000 
5.194 6.197 
LIQ 1193.00 34.309 106.343 153335 36.992 36.992 — 89.875 0.000 0.000 0.000 
1200.00 34.309 106.543 Pao SiO 2 OIELOL — 90.620 0.000 0.000 0.000 
1300.00 34.309 109.289 78.010 40.663 40.663 —101.413 0.000 0.000 0.000 
1400.00 34.309 111.832 80.336 44.094 44.094 —112.471 0.000 0.000 0.000 
1500.00 34.309 114.199 82.516 47.525 47.525 — 123.774 0.000 0.000 0.000 
1600.00 34.309 116.413 84.566 50.956 50.956 — 135.306 0.000 0.000 0.000 
1700.00 34.309 118.493 86.501 54.387 54.387 -147.052 0.000 0.000 0.000 
1800.00 34.309 120.454 88.333 57.817 57.817 —159.000 0.000 0.000 0.000 
1900.00 34.309 122.309 90.073 61.248 61.248 —171.139 0.000 0.000 0.000 
2000.00 34.309 124.069 91.729 64.679 64.679 — 183.459 0.000 0.000 0.000 
2100.00 34.309 125.743 93.310 68.110 68.110 — 195.950 0.000 0.000 0.000 
2200.00 34.309 127.339 94.820 71.541 71.541 — 208.605 0.000 0.000 0.000 
2300.00 34.309 128.864 96.268 74.972 74.972 -221.416 0.000 0.000 0.000 
2400.00 34.309 130.324 97.657 78.403 78.403 — 234.376 0.000 0.000 0.000 
2500.00 34.309 Uh 725 98.991 81.834 81.834  -247.479 0.000 0.000 0.000 
2600.00 34.309 133.070 100.276 85.264 85.264 -260.719 0.000 0.000 0.000 
2700.00 34.309 134.365 101.515 88.695 88.695 — 274.091 0.000 0.000 0.000 
2800.00 34.309 135.613 102.711 92.126 92.126 -—287.590 0.000 0.000 0.000 
2900.00 34.309 136.817 103.866 bey eee Soe 0.000 0.000 0.000 
3000.00 34.309 137.980 104.984 98.988 98.988  -314.952 0.000 0.000 0.000 
3100.00 34.309 139.105 106.067 102.419 102.419 — 328.807 0.000 0.000 0.000 
3200.00 34.309 140.194 107.116 105.850 105.850 — 342.772 0.000 0.000 0.000 
3300.00 34.309 141.250 108.135 109.281 109.281 — 356.845 0.000 0.000 0.000 
3400.00 34.309 142.274 109.124 WARSAW WTA SCA 0.000 0.000 0.000 
3500.00 34.309 143.269 110.085 116.142 116.142 — 385.298 0.000 0.000 0.000 
3600.00 34.309 144.235 111.021 119.573 119.573 — 399.674 0.000 0.000 0.000 
3700.00 34.309 145.175 111.931 123.004 123.004 -414.145 0.000 0.000 0.000 
3726.00 34.309 145.416 112.164 123.896 « 123.896 —417.922 0.000 0.000 0.000 
References 
Phase inl C, Remarks 
SOL-A Hu1 Hu1 
SOL-B Hu1 Hut 
SOL-C Hu1 Hu1 


LIQ Hu1 Hu1 Hu BPT= 3726., L= 413.72 kJ 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase Int # S&S 


GAS Hut 


Hu1 


LANTHANUM (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) I kJ / mol 
182.377 182.377 430.952 0.000 376.576 
182.518 182.377 430.994 0.042 376.239 
189.348 183.296 433.373 2.421 357.634 
194.998 185.087 435.907 4.955 338.408 
199.827 187.151 438.558 7.606 318.661 
204.059 189.270 441.304 10.352 298.463 
207.841 191.360 444.137 13.185 277.864 
PN 2 193.384 447.051 16.099 256.906 
214.425 195.333 450.045 19.093 235.619 
217.346 197.203 453.110 22.158 214.029 
220.059 198.996 456.228 25.276 192.157 
222.583 200.714 459.382 28.430 170.023 
224.939 202.362 462.560 31.608 147.646 
227.142 203.941 465.753 34.801 125.041 
229.208 205.456 468.955 38.003 102.222 
Aeon 206.911 472.161 41.209 79.203 
232.984 208.309 475.367 44.415 99.995 
234.717 209.654 478.572 47.620 32.610 
236.360 210.949 481.776 50.824 9.055 
237.922 212.196 484.977 54.025 — 14.660 
239.411 213.400 488.176 57.224 — 38.527 
240.832 214.562 491.374 60.422 — 62.540 
242.193 215.685 494.572 63.620 - 86.691 
243.499 216.771 497.771 66.819 —110.977 
244.755 217.824 500.972 70.020  -135.390 
245.964 218.844 504.177 73.225 — 159.926 
247.1382 219.833 507.388 76.436 -184.581 
248.260 220.794 510.604 79.652 — 209.351 
249.354 221.728 513.829 82.877 — 234.232 
250.414 222.636 517.063 86.111  -259.221 
251.444 223.521 520.307 89.355 -284.314 
252.446 224.382 523.564 92.612 -309.508 
253;422 225,222 526.833 95.881 -334.802 
254.374 226.041 530.116 99.164 -360.192 
255.303 226.841 533.414 102.462  -385.676 
256.211 227.623 SS ON Zia O05 s75 —411.252 
257.098 228.387 540.056 109.104  -436.918 
257.967 229.134 543.401 112.449  -462.671 
258.818 229.866 546.763 115.811 -488.510 


AH; AGy 
430.952 393.542 
430.944 393.310 
430.597 380.822 
430.382 368.405 
429.911 356.055 
429.822 343.752 
429.692 331.464 
429.509 319.196 
429.265 306.952 
428.951 294.735 
418.995 282.777 
418.719 271.436 
418.466 260.117 
418.229 248.814 
417.999 237.528 
417.774 226.255 
417.550 214.996 
417.324 203.749 
417.097 192.514 
416.867 181.290 
416.635 170.078 
416.403 158.876 
416.170 147.684 
415.938 136.502 
415.708 125.329 
415.482 114.165 
415.261 103.009 
415.047 91.861 
414.841 80.720 
414.644 69.586 
414.458 58.458 
414.283 47.336 
414.122 36.219 
413.974 25.106 
413.841 13.998 
413.723 2.893 

0.000 0.000 

0.000 0.000 

0.000 0.000 


138.906 


log Ky 
[ Zs 


— 68.947 
— 68.481 
— 49.730 
— 38.487 
- 30.997 
2500) 
—21.642 
= 18.526 
— 16.034 
=13:996 
— 12.309 
— 10.906 
=o Je 
—8.664 
=Jab oe 
-6.952 
— 6.239 
—O:00N 
- 5.028 
— 4.509 
— 4.038 
—3.608 
-3.214 
=2:802 
=1248)) 3) 
— 2.209 
= 1.922 
= alate 
— 1.405 
SUE 
—0.954 
-0.749 
— 0.556 
=0.375 
- 0.203 
-0.041 
0.000 
0.000 
0.000 


] 


781 


277.825 LANTHANUM ARSENATE LaAsO4 

Phase W Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] Kl) hh kJ / mol ] [ - ] 

SOL 298.15 117.888 163.469 163.469 -1556.866 0.000 -1605.604 -1556.866 -1455.664 255.026 
300.00 118.239 164.199 163.471 -1556.648 0.218 -—1605.907 -1556.852 -1455.036 253.344 
400.00 131.829 200.284 168.299 -1544.072 12.794 -1624.186 -1555.451 -1421.278 185.600 
500.00 140.001 230.636 177.814  -1530.455 26.411 -1645.773 -—1553.267 -1387.976 145.001 
600.00 146.039 256.716 188.841 -1516.141 40.725 -1670.171 -—1551.016 -—1355.124 117.974 
700.00 151.071 279.615 200.206 -1501.280 55.586 -1697.010 -—1548.178 -—1322.698 98.701 
781.00 154.740 296.356 209.3238 -1488.893 67.973 -1720.347 -—1545.784 -1296.739 86.728 

References 

Phase H/S$S Cy 

SOL G1 Gi 

378.618 LANTHANUM BROMIDE LaBr3 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) al kJ / mol ] [ - ] 

SOL 298.15 99.564 177.820 177.820 —907.091 0.000 -—960.108 -907.091 — 875.071 153.309 
300.00 99.654 178.436 177.822 — 906.907 0.184 -—960.438 -907.167 —874.872 152.329 
400.00 103.685 207.689 181.783 — 896.729 10.362 —979.804 -951.438 — 854.891 111.637 
500.00 106.871 Olan 189.389 — 886.197 20.894 -1001.785 -949.193 — 831.009 86.815 
600.00 109.725 250.918 198.041 — 875.365 31.726 -1025.916 -947.060 — 807.570 70.305 
700.00 112.422 268.036 206.844 — 864.257 42.834 -1051.882 -944.391 — 784.531 58.542 
800.00 115.035 283.219 215.459 — 852.884 54.207 -1079.459 -941.602 -—761.882 49.746 
900.00 117.600 296.916 223.761 — 841.251 65.840 -1108.476 -938.703 — 739.590 42.925 
1000.00 120.134 309.438 Zo leiae — 829.365 77.726 -1138.803 -—935.702 —717.627 37.485 
1061.00 121.670 316.597 236.388 — 821.990 85.101 -1157.899 -933.823 —704.380 34.678 

51.265 54.392 

LIQ 1061.00 138.072 367.861 236.388 —767.598 139.493 -1157.899 -879.431 —704.380 34.678 
1100.00 138.072 372.846 241.138 -—762.213 144.878 -1172.343 -877.589 —697.979 33.144 
1200.00 138.072 384.859 252.622 —748.406 158.685 -—1210.237 -882.524 —681.630 29.671 
1300.00 138.072 395.911 263.224 -—734.598 172.493 -1249.283 -877.826 — 665.079 26.723 

References 

Phase A Us Cy 

SOL Pa2 Pa2 

LIQ Dw2 Dw2 


782 


LaBr3(g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al AS 


GAS Pa2 


[ a 


Pa2 


LANTHANUM BROMIDE (GAS) 


S —(G—H298)/T H H-H298 G 
J/(K mol) Il kJ / mol 


383.703 383.703 -—603.751 0.000 -718.152 
384.198 383.704  -603.603 0.148 -718.862 
407.440 386.864 -595.521 8.230  -—758.497 
425.673 392.868 -587.348 16.403 -800.185 
440.655 399.621 -579.1381 24620 -843.524 
453.362 406.414  -570.887 32864  -888.241 
464.393 412.987 -562.626 41.125 -934.141 
474.136 419.251 -554.354 49.397 —-981.076 
482.859 425.183  -546.074 57.677 -1028.934 
490.757 430.791 -537.788 65.963 -1077.621 
497.971 436.093  -529.497 74.254 -1127.062 
504.611 441.112 -521.202 82549 -1177.196 
510.760 445.870 -512.904 90.847 -1227.968 
516.487 450.389 -504.603 99.148 -1279.334 
521.846 454689 -496.300 107.451 -1331.254 
526.881 458.789 -487.994 115.757 -1383.692 
531.629 462.705 -479.687 124.064 -1436.620 
536.122 466.452 -471.378 132.373 -1490.010 
540.385 470.043 -463.068 140.683 -1543.837 


AH AGy 
-— 603.751 - 633.115 
-603.863 -633.296 
-650.230 -633.584 
-650.345 -629.409 
—650.826 -625.178 
— 651.021 — 620.889 
-651.345 -616.564 
—651-0068) —612a19iie 
-652.412 -607.758 
—653.165 —603.257 
-663.616 -—598.455 
-— 664.430 -—592.992 
-665.250 -587.467 
-666.076 -581.882 
-666.907 -—576.242 
-—667.744 —570.550 
-668.587 -564.808 
-669.436  -559.019 
— 670.291 — 553.186 


378.618 


log K; 
[ = 


110.919 
110.267 
82.738 
65.754 
54.427 
46.331 
40.258 
35.531 
31.746 
28.646 
26.050 
23.827 
21.919 
20.263 
18.812 
17.531 
16.390 
15.369 
14.448 


] 


245.264 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1131.00 


LIQ 1131.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase ml fs) 


SOL Pa2 
LIQ Pa2 


——=—= 


Cp 


98.132 

98.250 
103.486 
107.545 
111.139 
114.515 
117.774 
120.966 
124.115 
127.237 
128.200 


157.737 
157.737 
157.737 
157.737 
157.737 


S 


J/(K mol) 


137.570 
138.177 
167.204 
190.745 
210.675 
228.063 
243.568 
257.625 
270.533 
282.509 
286.059 

48.092 
334.151 
343.492 
356.117 
367.807 
378.690 


LANTHANUM CHLORIDE 


~(G-H298)/T H H-H298 G 

1 kJ / mol 
137.570 -1071.104 0.000 -1112.120 
137.572‘ =1070.922 —- 0.182 -1112.376 
141.494 -1060.820 10.284 -1127.702 
149.063 -1050.263 20.841 -1145.635 
157.712 -1039.326 31.778 -1165.731 
166.546 -1028.042 43.062 -1187.686 
175.222 -1016.427 54.677 -1211.281 
183.608 -1004.489 66.615 -1236.352 
191.664  -992.235 78.869 -1262.768 
199.385  -979.667 91.437 -1290.427 
201.712  -975.708 95.396 -1299.240 

54.392 

201.712 -921.316 149.788 -1299.240 
209.598  -910.432 160.672 -1322.622 
220.390  -894.658 176.446 -1357.611 
230.507  -878.885 192.219 -1393.814 
240.028  -863.111 207.993 -1431.145 


AHy AG; 
-1071.104 -995.372 
-1071.067 -994.902 
— 1068.891 — 969.833 
-1066.4389 -945.347 
-1064.076 -921.347 
-1061.143 -897.788 
-1058.049 -874.661 
-1054.798  -851.931 
-1051.392 -829.572 
-1047.835 -807.561 
— 1046.701 — 800.805 

-992.309 -—800.805 
-997.318 -—789.032 
-990.635  —-771.946 
—983.964  —755.374 
—977.304  —739.279 


783 


LaCl3 


log Ky 
[ = 


174.385 
173.228 
126.647 
98.760 
80.210 
66.994 
57.110 
49.445 
43.332 
38.348 
36.985 


36.985 
34.346 
31.017 
28.183 
25.744 


] 


784 


LaCl3[g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl ds) 


GAS Pa2 


(—=— 


Pa2 


LANTHANUM CHLORIDE (GAS) 


S —(G—-H298)/T H H—-H298 G 
J/(K mol) ik Ih kJ / mol 
356.628 356.628 -733.455 0.000  -839.784 
SbValiloy a 800:000) | 788-310 0.145 -840.444 
380.000 359.737  -725.350 8.105 -—877.350 
398.060 365.659 -717.254 16.201 — 916.285 
412.944 372.336 -709.090 24365 -956.857 
425.589 379.063 -700.887 32.568 -998.799 
436.577 385.580 -692.657 40.798 -1041.919 
446.290 391.797 -684.411 49.044 -1086.072 
454.993 397.689 —676.151 57.304 -—1131.144 
462.874 403.262 — 667.882 65.573 -—1177.043 
470.076 408.534 -659.605 73.850 -1223.696 
476.705 413.526 —651.322 82.1383 -1271.039 
482.848 418.261 —643.0384 90.421 -1319.021 
488.569 422.760 —634.741 98.714 -—1367.595 
493.924 427.042 —626.444 107.011 -1416.722 
498.956 431.126 -618.144 115.311 -1466.369 
503.702 435.027 -609.840 123.615 -1516.504 
508.193 438.761 -601.534 131.921 -1567.101 
512.455 442.340 —593.224 140.231 -1618.135 


AH AG; 
-733.455  —723.035 
—733.454 —722.970 
— 733.421 -719.481 
—733.480 —715.996 
—733.841 -712.472 
-733.988 -—708.901 
= (34°21 09.299 
= /S42119, 1 01,652 
—735.309 -—697.948 
-—736.050 -694.177 
-746.492  -—690.106 
-—747.299 -685.375 
-748.113 -—680.581 
-748.934 -—675.729 
-749.762  -670.821 
=f OUO9fe am 000,502 
-751.440 -660.853 
= 52724, =009.4907 
-753.149 -—650.697 


245.264 


log Ky 
[ = 


126.673 
125.880 
93.955 
74.800 
62.026 
D21099 
46.051 
40.723 
36.457 
32.964 
30.040 
27.539 
25.393 
23.531 
21.900 
20.459 
19 
18.029 
16.994 


] 


195.901 


Phase Ve 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1766.00 


LIQ 1766.00 
1800.00 
1900.00 
2000.00 


References 


Phase ib SS) 


SOL-A Pa2 
LIQ Pa2 


Cp 


90.293 

90.307 

92.319 

95.594 

99.365 
103.372 
107.504 
111.708 
115.958 
120.237 
124.536 
128.850 
133.173 
137.505 
141.842 
146.183 
149.050 


167.360 
167.360 
167.360 
167.360 


S 


J/(K mol) 


106.985 
107.543 
133.750 
154.689 
172.446 
188.062 
202.134 
215.039 
227.028 
238.280 
248.926 
259.065 
268.772 
278.108 
287.120 
295.850 
301.472 

28.430 
329.902 
333.094 
342.142 
350.727 


LANTHANUM FLUORIDE 


~(G-H298)/T H H-H298 G 

kJ / mol 
106.985 -1699.541 0.000 -1731.439 
106.987 -1699.374 0.167 -1731.637 
110.546 -1690.259 9.282 -1743.760 
117.347 -1680.870 18.671 —-1758.214 
125.085 -1671125 28.416 -1774.592 
132.988 -1660.989 38.552 -1792.633 
140.766 -1650.446 49.095 -1812.153 
148.311 -1639.486 60.055 -1833.021 
155.590 -1628.103 71.438 -1855.131 
162.601 -1616.293 83.248 -1878.402 
169.355 -1604.055 95.486 -1902.767 
175.869 -1591.386 108.155 -1928.170 
182.160 -1578.285 121.256 -1954.565 
188.247 -1564.751 134.790 -1981.912 
194.147 -1550.784 148.757 -2010.176 
199.874 -1536.382 163.159 -2039.327 
203.566 -1526.640 172.901 -2059.039 

50.208 

203.566 -1476.432 223.109 -2059.039 
205.983 -1470.741 228.800 -2070.310 
212.913 -1454.005 245.536 -2104.076 
219.591 -1437.269 262.272 -2138.723 


AH; AG; 
-1699.541 -1623.778 
-—1699.511 -1623.308 
-1697.943 -1598.145 
-1696.347 -1573.378 
-1694.932 -1548.914 
-1692.958 -1524.732 
-—1690.787 -—1500.845 
-1688.396 -1477.244 
-1685.771 -1453.921 
-1682.900 -1430.873 
—1689.327 -1407.871 
-—1685.709 -—1384.560 
-1681.683 -1361.543 
-1677.245 —-1338.829 
-1672.393 -1316.423 
-1667.126  -1294.334 
-—1663.420 -1279.932 
-—1613.212 -1279.932 
-—1610.634 -1273.540 
—1603.064 -1255.019 
-—1595.507 -1236.896 


785 


LaF3 


log K; 


[ ] 


284.479 
282.643 
208.696 
164.370 
134.845 
113.777 
SEIS 
85.737 
75.945 
67.946 
61.283 
55.632 
50.800 
46.622 
42.977 
39.770 
37.858 


37.858 
36.957 
34.503 
32.304 


786 


LaF3([g] LANTHANUM FLUORIDE (GAS) 195.901 


Phase 7 CG, S  ~(G-H298)/T H H-H298 G AH; AG, log K; 
[K] | [————J/(K mol) rt kJ / mol ele ee 


GAS 298.15 T20WN 321.859 321.859 -1264.405 0.000 -1360.367 -1264.405 -1252.707 219.469 
300.00 72.828 322.309 321.860 -1264.270 0.135 -1360.963 -1264.408 -1252.634 218.103 
400.00 76.943 343.907 324.777 —-1256.753 7.652 -1394.316 -1264.436 -1248.702 163.064 
500.00 78.889 361.309 330.401 -1248.951 15.454 -1429.605 -1264.428 -1244.769 130.040 
600.00 79.982 375.797 336.793 -1241.003 23.402 -1466.481 -1264.811 -1240.803 108.022 
700.00 80.672 388.182 343.271 -1232.968 31.437 -1504.695 -1264.937 -1236.794 92.291 
800.00 81.147 398.987 349.575 -1224.875 39.530 -1544.065 -1265.216 -1232.756 80.491 
900.00 81.497 408.566 355.607 -1216.742 47.663 -1584.452 -1265.652 -—1228.674 71.310 
1000.00 81.770 417.167 361.341 -1208.579 55.826 -1625.746 -—1266.246 —-1224.535 63.963 
1100.00 81.992 424.971 366.776 -—1200.390 64.015 -1667.858 -—1266.997 -—1220.329 57.949 
1200.00 82179 432.114 371.927 =1192181 72.224 —1710.718 —12/7.453° —1219.822 52.923 
1300.00 82.343 438.698 376.814 -1183.955 80.450 -1754.263 -1278.278 —-1210.653 48.645 
1400.00 82.488 444806 381.455 -1175.713 88.692 -1798.441 -1279.111 -—1205.420 44.975 
1500.00 82.621 450.501 385.870 =1167.458" — 96.947 =1843.210 =1279.952° =—1200.127 41.792 
1600.00 82.743 455.838 390.078 -1159.190 105.215 -1888.530 -1280.800 -1194.777 39.005 
1700.00 82.858 460.857 394.095 -1150.910 113.495 -1934.367 -—1281.653 -1189.375 36.545 
1800.00 82.967 465.597 397.937 -1142.618 121.787 -1980.692 -—1282.511 -1183.922 34.357 
1900.00 83.071 470.085 401.617 -—1134.316 130.089 -2027.478 —1283.374 —-1178.421 32.397 
2000.00 83.171 474.349 405.148 -1126.004 138.401 -2074.701 -—1284.242 -1172.875 30.632 


References 


Phase H/S Cp 


GAS Pa2 Pa2 

LaH2 LANTHANUM DIHYDRIDE 140.921 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [SHS titel) all kJ / mol ] ee | 


SOL 298.15 43.762 51.672 51.672 -202.100 0.000 -217.506 -202.100 -161.578 28.308 
300.00 43.790 51.943 51.673 -—202.019 0.081 —217.602 -202.123 -161.327 28.090 
400.00 45.304 64.748 53.409 -197.564 4.536  -223.464 -203.300. -147.548 19.268 
500.00 46.819 75.020 56.737 -—192.958 9.142 -230.468 -204.365  -133.485 13.945 
600.00 48.334 83.690 60.524 -188.201 13.899 -238.415 -205.658 -119.186 10.376 
700.00 49.848 91.255 64.385  -183.291 18809 -247.170 -206.522 -104.705 7.813 


800.00 51.363 98.010 68.173 — 178.231 23.869 —256.639 -207.377 -—90.102 5.883 

900.00 52.877 104.147 71.835 -—173.019 29.081 —266.751 -208.238 —75.391 4.376 

1000.00 54.392 109.796 75.352 — 167.655 34.445 —277.452 -209.115 — 60.583 3.165 

1100.00 55.907 115.052 78.725 — 162.140 39.960 —288.697 -210.018 — 45.686 2.169 

1200.00 57.421 119.981 81.959 —156.474 45.626 —300.451 -220.503 — 30.480 es27 
References 


Phase H/S Cy 


SOL Nb1/B2 B2,e 


519.619 


Phase 


SOL 


LIQ 


+ 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1051.00 


1051.00 
1100.00 
1200.00 
1300.00 


References 


Phase 


SOL 
LIQ 


H/S 


Nb1/Pa2 
Dw4 


[| ——} 


Cp 


99.170 

99.238 
102.597 
105.632 
108.540 
111.387 
114.203 
117.000 
119.785 
121.203 


151.766 
151.766 
151.766 
151.766 


Cp 


Dw4,Pa2 
Dw4 


S 


J/(K mol) 


214.221 
214.834 
243.856 
267.079 
286.596 
303.542 
318.600 
332.213 
344.684 
350.678 

53.345 
404.023 
410.939 
424.144 
436.292 


LANTHANUM IODIDE 
—(G-H298)/T H H-H298 G 

i} I kJ / mol 
214.221  -666.930 0.000 -—730.800 
214.223 -666.746 0.184  -731.197 
218.157 -656.650 10.280 -754.193 
225.694  -646.237 20.693 -779.777 
234.260 -635.528 31.402 -807.486 
242.973 -624532 42398  -837.011 
251.502 -613.252 53.678 -868.132 
259.726 -601.692 65.238 -900.683 
267.606 -589.852 77.078  -934.536 
271.493 -583.707 83.223 -952.269 

56.066 

271.493 -527.641 139.289 -952.269 
277.552 -520.204 146.726 -972.237 
289.226 -505.028 161.902 -1014.001 
300.077 -489.851 177.079 -1057.031 


AH; AG; 
-666.930 -661.893 
-—666.948  -661.862 
-692.035 -659.176 
-756.662  -644.744 
-—754.701 — 622.542 
-752.184 -600.712 
=749.525  -—579.253 
-746.733. —558.135 
=743.813  -—537.335 
—742.275  —-—526.843 
-686.209 -526.843 
— 683.236  -519.482 
— 686.834 -504.633 
—680.800  -—489.694 


787 


Lal3 


log Ky 
[ a 


115.961 
115.240 
86.080 
67.356 
54.197 
44 826 
37.821 
32.393 
28.068 
26.184 


26.184 
24.668 
21.966 
19.676 


| 


788 


Lal3[g] LANTHANUM IODIDE (GAS) 519.619 
Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I} | kJ / mol [ - 
GAS 298.15 81.562 412.752 412.752 — 387.857 0.000 —510.919 -387.857 — 442.012 77.439 
300.00 81.581 413.257 412.754 — 387.706 0.151 —511.683 -387.907 — 442 348 77.020 
400.00 82.258 436.833 415.964 — 379.509 8.348 —554.242 -414.894 — 459.226 59.969 
500.00 82.572 455.226 422.044 — 371.266 16.591 —598.879 -481.691 — 463.846 48.458 
600.00 82.744 470.297 428.868 — 363.000 24.857 -—645.178 -482.172 — 460.233 40.067 
700.00 82.848 483.060 435.721 — 354.720 Comm —692.862 -482.372 — 456.563 34.069 
800.00 82.916 494.128 442.346 - 346.431 41.426 -741.734 -482.705 — 452.855 29.568 
900.00 82.963 503.897 448.653 — 338.137 49.720 -791.644 -483.179 — 449.096 26.065 
1000.00 82.997 512.640 454.622 — 329.839 58.018 —842.479 -483.799 —445.277 23.259 
1100.00 83.023 520.552 460.261 — 321.538 66.319 -894.145 -484.570 — 441.389 20.960 
1200.00 83.043 527.776 465.591 —313.235 74.622 —946.566 -495.041 — 437.198 19.031 
1300.00 83.059 534.424 470.634 — 304.930 82.927 —999.681 -495.879 — 432.344 WASTE 
1400.00 83.072 540.580 475.413 — 296.623 91.234  -1053.4385 -496.724 — 427.425 15.947 
1500.00 83.083 546.312 479.950 — 288.315 99.542 -1107.783 -497.577 — 422.446 14.711 
1600.00 83.092 551.674 484.267 —280.006 107.851 -1162.685 -—498.438 — 417.409 13.627; 
1700.00 83.100 556.712 488.382 —-271.697 116.160  -1218.107  -—499.308 - 412.318 12.669 
1800.00 83.107 561.462 492.311 —263.387 124.470 -1274.017 -500.185 — 407.176 11.816 
1900.00 83.113 565.955 496.070 —255.076 132.781  -—1330.390 -501.071 — 401.984 11.051 
2000.00 83.118 570.218 499.672 —246.764 141.093  -1387.201 -501.965 — 396.746 10.362 
References 
Phase H/S Cy 
GAS Pa2 Pa2 
LaMg LANTHANUM MAGNESIUM 163.210 
Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) I} ll kJ / mol ] [ - 
SOL 298.15 56.648 103.303 103.303 —9.845 0.000 —40.645 -—9.845 — 13.937 2.442 
300.00 56.685 103.654 103.304 —9.740 0.105 — 40.836 — 9.836 — 13.962 2.431 
400.00 58.676 120.233 105.551 -3.972 5.873 —52.066 -—9.345 — 15.410 2.012 
500.00 60.668 133.541 109.860 1.995 11.840 —64.775 —8.796 — 16.988 Woi/2S 
600.00 62.660 144.778 114.767 8.161 18.006 —78.705 —8.537 — 18.651 1.624 
700.00 64.651 154.586 119.769 WA. 24.372 —93.683 -7.912 — 20.386 1.521 
800.00 66.643 163.349 124.678 21.092 30.937 — 109.588 —7.332 — 22.208 1.450 
900.00 68.634 171.314 129.424 27.856 37.701 — 126.327 —6.806 —24.100 1.399 
1000.00 70.626 178.648 133.985 34.819 44.664 — 143.830 — 15.287 — 25.289 1.321 
1018.00 70.984 179.911 134.785 36.093 45.938 — 147.057 — 15.197 — 25.470 1.307 
References 
Phase H/S Cy Remarks 


SOL Hu1,e 


Hu1 MPT= 1018. 


] 


] 


152.912 


Phase 


SOL 


. 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase 


SOL 


H/S 


Nb1/Ku1 


—>——— 


e 


LANTHANUM NITRIDE 


S —(G-H298)/T H H—-H298 G 
J/(K mol) lel kJ / mol 
44 350 44.350 -303.340 0.000 -316.563 
44.600 44.351 -303.265 0.075 -316.645 
56.892 45.998  -298.983 4.357 ~—321.739 
67.131 49.231 -294.390 8.950  —327.955 
75.847 52.958 —-289.607 13.733 -335.115 
83.430 56.782 -284686 18.654  -343.087 
90.148 60.540 -279.654 23.686  -351.772 
96.190 64.171 -274.523 28.817 -361.094 
101.689 67.652 -269.303 34.037 -370.992 
106.743 70.979 -264.000 39.340  -381.417 
111.427 74.157 -258.617 44.723 -392.329 
115.797 77.194 -—253.156 50.184  -403.692 
119.900 80.099 -247.619 55.721 -415.479 
123.770 82.883  -242.009 61.331 -427.664 
127.439 85.554 -236.325 67.015  -440.226 
130.928 88.120) = 230-5689 872772) 458.146 
134.260 90.593 -224.739 78.601  -466.407 


AH; AG; 
-303.340 -271.034 
- 303.342  -270.833 
—303.244  -260.001 
-302.870  -249.229 
-302.700 -238.516 
-—302.137  -227.863 
— 301.621 — 217.289 
—301.177  -206.775 
-300.814  -—196.306 
—300.539  -185.869 
=O S17. 2227/ 
-309.570  -164.017 
—309.182 —-152.835 
-308.736  -—141.683 
—308.232  -130.562 
-307.669 -—119.475 
-307.046 -108.422 


789 


S)0) 


La203 LANTHANUM OXIDE 325.809 

Phase i C, S —(G-H298)/T H H-H298 G AH AG; log Ky 
[K] | smc. INO!) Ih II kJ / mol ] [ - 

SOL-A 298.15 108.781 127.319 127.319 -1793.702 0.000 -1831.662 -1793.702 -1705.984 298.881 
300.00 108.995 127.993 127.321 -1793.501 0.201 -1831.898 -1793.683 -1705.440 296.944 
400.00 116.983 160.578 I/O" = 1/825155 11.547 -1846.386 -1792.245 -1676.225 218.893 
500.00 121.444 187.199 140.228 -1770.217 23.485 -1863.816 -1790.393 -1647.429 172.106 
600.00 124.517 209.626 149.974 -1757.911 35.791 -1883.687 -1789.069 -1618.960 140.943 
700.00 126.935 229.008 159.911  -1745.335 48.367 -1905.640 -1787.046 -1590.770 118.705 
800.00 129.004 246.095 169.637 -1732.535 61.167 -1929.412 -1785.178 -1562.861 102.044 
900.00 130.869 261.399 178.998 -1719.541 74.161 -1954.800 -1783.487 -1535.174 89.099 
1000.00 132.609 275.278 187.942 -1706.366 87.336 -1981.644 -1781.979 -1507.667 78.752 
1100.00 134.265 287.996 196.468 -1693.022 100.680 -2009.817 -1780.658 -1480.301 70.294 
1200.00 135.866 299.747 204.591 -—1679.515 114.187 -2039.211 -1798.620 -1452.595 63.230 
1300.00 137.428 310.684 212.336 -1665.850 127.852 -2069.739 -1797.192 -1423.817 57.210 
1400.00 138.960 320.925 219.731 -1652.030 141.672  -2101.325 -1795.654 -1395.153 52.054 
1500.00 140.472 330.564 226.801 -1638.058 155.644  -2133.904 -1794.005 -1366.603 47.589 
1600.00 141.967 339.678 233.574 -1623.936 169.766  -2167.420 -1792.246 -1338.166 43.687 
1700.00 143.450 348.329 240.072 -1609.665 184.037  -2201.824 -1790.375 -1309.843 40.247 
1800.00 144.923 356.570 246.317 -1595.247 198.455 -2237.072 -—1788.392 -1281.633 37.192 
1900.00 146.388 364.445 252.328 -1580.681 213.021  -2273.126 -1786.297 -1253.536 34.462 
2000.00 147.847 371.991 258.124 -1565.969 227.733 -2309.950 -1784.091 -1225.553 32.008 

References 

Phase Al Ys Ge 

SOL-A Nb1 Pat 

LaOCl LANTHANUM CHLORIDE OXIDE 190.358 

Phase i C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] (I int) i kJ / mol ] [ - 

SOE 298.15 68.978 82.843 82.843  -1010.854 0.000 -1035.554 —1010.854 -— 954.745 167.267 
300.00 69.064 83.270 82.845 -1010.726 0.128 -1035.707 —1010.835 — 954.397 166.175 
400.00 72.528 103.659 85.601  -1003.631 7.223 -1045.094 -—1009.684 —935.751 122.197 
500.00 74.789 120.099 90.909 —996.259 14.595 -1056.309 —1008.377 —917.417 95.842 
600.00 76.577 133.897 96.954 — 988.688 22.166  -1069.027 -—1007.325 — 899.323 78.293 
700.00 78.143 145.821 103.103 — 980.951 29.903  -1083.026 —1005.889 — 881.437 65.774 
800.00 79.589 156.351 109.113 — 973.064 37.790  -1098.145 -—1004.485 — 863.754 56.397 
900.00 80.965 165.805 114.896 —965.036 45.818 -1114.260 -—1003.120 — 846.245 49.115 
1000.00 82.299 174.405 120.423 — 956.872 53.982 -1131.277 —1001.796 — 828.886 43.297 
1100.00 83.605 182.311 125.695 —948.577 62.277 -1149.118 —1000.511 —811.658 38.542 
1200.00 84.892 189.641 130.722 -—940.152 70.702 + -1167.720 —1008.816 —794.318 34.576 

References 

Phase al P33} Cy 


SOL Nb1/e 


] 


] 


170.971 


Phase W 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 


References 
Phase Avs 


SOL Mit 


—=—= 


LANTHANUM MONOSULFIDE 


S  -(G-H298)/T H 


J/(K mol) 


71.128 

71.426 

85.342 

96.259 
105.278 
112.987 
119.738 
125.757 
131.199 
136.173 
140.762 
145.026 
149.015 
152.766 
156.310 
159.672 
162.873 
165.930 
168.858 
171.670 
174.377 
176.987 
179.509 
181.951 
184.318 


Remarks 


Mi1 


H-H298 


G 


] [ 


71.128  -—456.056 
71.129. — —455,967. 
73.023 -451.128 
76.617 -—446.235 
80.664 —-441.287 
84.744 -436.285 
88.705 -—431.229 
92.493 -426.118 
96.096  -420.953 
99.516  -—415.734 
102.765  -410.460 
105.854 -405.131 
108.796 -399.749 
111.603 -394.312 
114.288 -388.820 
116.859 -383.274 
119.327 -377.674 
121.700  -372.019 
123.985 -366.310 
126.190 -360.547 
128.319  -—354.729 
130.378 -—348.857 
132.373 -342.930 
134.308 -336.949 
136.186 -—330.914 


MPT= 2600. 


0.000 
0.089 
4.928 
9.821 
14.769 
19.771 
24.827 
29.938 
35.103 
40.322 
45.596 
50.925 
56.307 
61.744 
67.236 
72.782 
78.382 
84.037 
89.746 
95.509 
101.327 
107.199 
113.126 
119.107 
125.142 


kJ / mol 


— 477.263 
— 477.395 
— 485.265 
-— 494.364 
— 504.454 
=O 
—§27.020 
— 539.300 
= Sy 1\5¥2 
— 565.524 
— 579.374 
— 593.666 
— 608.370 
— 623.461 
— 638.916 
— 654.717 
— 670.845 
— 687.287 
— 704.027 
—721.054 
— 738.358 
-—755.926 
-773.752 
—791.826 
— 810.140 


AH; AG; 
-456.056 -450.740 
-456.059 -450.707 
-458.527 -—448.800 
- 460.285 -446.187 
- 462.035 -443.194 
-463.179 -—439.963 
- 464.445  -—436.563 
-518.638 -—431.842 
-518.545  -—422.203 
-518.548 -—412.570 
-528.195 -402.706 
=528.152 -392:250 
-528.059 -—381.799 
—527.917  +—371,357 
-527.724  —360.926 
-527.482 —350.508 
-527.189 -340.106 
-526.846  -329.721 
-—526.452 -—319.356 
-526.008 -309.012 
-525.513 -298.691 
-524.967 —-—288.393 
— 524.371 =278.119 
-523.724  -267.872 
-—523.026 -—257.651 


791 


USA 


La2S3 


Phase T 


iene Hae 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 


References 
Phase Al £ & 


SOL Mii 


Cp 


120.891 
120.918 
122.382 
123.846 
125.311 
126.775 
128.240 
129.704 
131.168 
132.633 
134.097 
135.562 
137.026 
138.490 
139.955 
141.419 
142.884 
144.348 
145.812 
147.277 
148.741 
150.206 
151.670 


LANTHANUM 


S  -(G-H298)/T H 


SULFIDE 


H-H298 


G 
kJ / mol 


J/(K mol) | 


164.975 164.975 -—1221.728 
165.723 164.977 -1221.504 
200.709 169.738 -—1209.339 
228.175 178.775 —1197,028 
250.885 188.955 -1184.570 
270.311 199.223, =1171.966 
287.336 209.194 -1159.215 
302.525 218.735 -1146.318 
316.266 227.812 -1133.274 
328.836 236.433 -1120.084 
340.440 244623 -1106.748 
351.231 252.413 -—1093.265 
361.331 259.836 -1079.635 
370.835 266.922 -1065.860 
379.819 273.700 -1051.937 
388.348 280.195 -1037.869 
396.473 286.431  -1023.653 
404.237 292.429 -1009.292 
411.679 298.206 -994.784 
418.828 303.781 — 980.129 
425.713 309.168  -965.328 
432.357 314.381 - 950.381 
438.781 319.431 = 815) ASV/ 


Remarks 


Mit MPT= 2400. 


0.000 
0.224 
12.389 
24.700 
37.158 
49.762 
62.513 
75.410 
88.454 
101.644 
114.980 
128.463 
142.093 
155.868 
169.791 
183.859 
198.075 
212.436 
226.944 
241.599 
256.400 
271.347 
286.441 


—1270:91'5 
= 1274223 
— 1289.623 
—1311.116 
— 1335.101 
— 1361.184 
— 1389.083 
—1418.590 
—1449.540 
— 1481.804 
WING ZS 
—1549.865 
— 1585.498 
6225 
— 1659.648 
— 1698.060 
— 1737.304 
—1777.343 
—1818.141 
— 1859.669 
— 1901.898 
—1944.803 
— 1988.362 


AH; AG; 
1221. 7e8. = 1e0eal2 
= Nelo = 12002229 
—1228.761 —-1203.415 
—1233.654 -1196.579 
—1238.167 -—1188.714 
-—1241.163 -1180.234 
—1244.418 —-1171.314 
-1406.335 -1158.505 
—1405.271 —1131.027 
-—1404.367 -1103.648 
-—1422.722 -1075.892 
—1421.663 -1047.032 
—1420.472 -—1018.258 
—1419.150  —-—989.573 
-1417.694  -960.982 
-1416.104 -932.485 
—1414.381 — 904.086 
=1412,520." =675.166 
— 1410.531 — 847.588 
-—1408.403 -819.493 
-1406.140 -791.502 
-—1403.742 -763.617 
-1401.208 —735.839 


374.009 


log K; 
Re at 


211.691 
210.371 
157.150 
125.006 
103.487 
88.070 
76.479 
67.238 
59.079 
52.408 
46.832 
42.070 
37.992 
34.460 
31.373 
28.652 
26.236 
24.077 
22.137 
20.384 
18.793 
17.342 
16.015 


217.865 LANTHANUM MONOSELENIDE LaSe 


Phase Ti C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky; 
[K] ==) (Kmol) ila! kJ / mol ] [ - ] 


SOL 298.15 49.193 81.170 81.170 -—359.824 0.000 -384.025 -359.824 -354.460 62.100 
300.00 49.204 81.474 81.171 — 359.733 0.091 - 384.175 -359.830  -354.427 61.711 
400.00 49.790 95.709 83.107  -—354.783 5.044 - 393.067 -360.274 -352.564 46.040 
500.00 50.375 106.882 86.784 -349.775 10.049 -403.216 -366.825 -350.482 36.615 
600.00 50.961 116.119 90.926 -344.708 15.116 -414.379 -368.394 -347.066 30.215 
700.00 51.547 124.018 95.102 =339.583 20.241 -— 426.396 -369.619 -343.415 25.626 
800.00 92.133 130.940 99.158 -334.399 25.425 -439.151 -370.912 -339.584 22.173 
900.00 52.718 137.114 103.039 -329.156 30.668 -452.559 -372.282  -335.587 19.477 

1000.00 53.304 142.699 106.730 -323.855 35.969  -466.554 -373.733 -331.433 17.312 
1100.00 53.890 147.807 110.235 = =-318.495 41.329 -481.083 -428.579  -322.175 52299 
1200.00 54.476 152.521 113.565 -313.077 46.747 -496.102 -438.301 —312.269 13.593 
1300.00 55.061 156.904 116.732 -307.600 52.224  -511.576 -438.311 — 301.765 12.125 
1400.00 55.647 161.006 119.750 -302.065 57.759 -527.473 -438.250  -291.264 10.867 
1500.00 56.233 164.865 122.630 -296.471 63.353  -543.769 -438.119 -280.769 ORG 
1600.00 56.819 168.513 125.385 -290.818 69.006 -560.439 -437.916 -270.285 8.824 
1700.00 57.404 171.975 128.024 -285.107 74.717 -577.465 -437.642 -259.816 7.983 
1800.00 57.990 175.273 130.558  -279.337 80.487 -594.829 -437.297  -249.365 7.236 
1900.00 58.576 178.424 132.995 -273.509 86.315 -612.515 -436.880 -238.936 6.569 
2000.00 59.162 181.444 135.3438  -267.622 92.202 -630.510 -436.392  -228.530 5.969 
2100.00 59.748 184.344 137.608 -261.677 98.147 -648.800 -435.832  -218.150 5.426 
2200.00 60.333 187.137 139.796" 7 —256:673. 104.151 - 667.875 -435.200 -—207.799 4.934 
2250.00 60.626 188.496 140.863 -252.649 107.175  -676.766 -434.858 -202.635 4.704 


References 
Phase H/S Gs Remarks 


SOL Mit Mi1 Mit MPT= 2250. 


794 


LaSe{g] 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase int HS 


GAS Mi 


Mit 


LANTHANUM MONOSELENIDE (GAS) 


J/(K mol) 


263.074 
263.295 
273.693 
281.868 
288.592 
294.299 
Zoo 255 
303.633 
307.555 
311.105 
314.349 
317.334 
320.099 
322.675 
325.085 
327.349 
329.485 
331.505 
333.422 
335.246 


S —(G-H298)/T H H-H298 G 

kJ / mol 
263.074 187.443 0.000 109.008 
263.074 187.509 0.066 108.521 
264.487 191.125 3.682 81.648 
267.175 194.789 7.346 53.855 
270.201 198.478 11.035 25.323 
273.246 202.180 14.737 —3.829 
276.194 205.892 18.449 —33.512 
279.004 209.609 22.166 — 63.661 
281.667 Zion 25.888 —94.224 
284.184 217.056 29.613 -125.160 
286.565 220.784 33.341 — 156.435 
288.818 224.513 37.070 -188.021 
290.955 228.245 40.802  -219.894 
292.985 231.978 44535  -252.034 
294.917 235.712 48.269 -—284.424 
296.758 239.447 52.004 -317.046 
298.518 243.183 55.740 -349.889 
300.201 246.920 59.477 -382.939 
301.815 250.658 63.215  -—416.187 
303.364 254.396 66.953  -449.621 
304.853 258.136 70.693  -—483.233 


336.986 


AH AG; 
187.443 138.572 
187.412 138.269 
185.634 WAZA 
177.739 106.590 
174.792 92.636 
172.144 TEENS 
169.378 66.054 
166.483 53.311 
163.453 40.897 
106.973 33.748 

95.560 27.398 

93.803 21.790 

92.059 16.316 

90.330 10.966 

88.614 5.731 

86.912 0.603 

85.224 —4.425 

83.549 -— 9.360 

81.889 — 14.207 

80.241 — 18.971 

78.608 — 23.657 


217.865 


log K; 
=a 


514.691 


Phase Th 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 


References 
Phase Fl f S 


SOL Mit 


== 


Cp 


125.578 
125.604 
127.235 
128.867 
130.499 
132.131 
133.762 
135.394 
137.026 
138.658 
140.290 
141.921 
143.553 
145.185 
146.817 
148.448 
150.080 
Wee 


LANTHANUM SELENIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) I ll kJ / mol 


202.213 202.213 + -933.032 0.000  -993.322 
202.990 202.215  -932.800 0.232  -993.697 
239.347 207.161 -920.158 12.874 -1015.896 
267.914 216.555  -907.353 25.679 -1041.310 
291.554 227.141 —894.384 38.648 -1069.316 
311.793 237.822 -881.253 51.779 -1099.508 
329.543 248.200  -867.958 65.074 -1131.592 
345.392 258.134  -854.500 78.532 -1165.353 
359.742 267.589 -840.879 92.153  -1200.621 
372.878 276.572 -827.095 105.937  -1237.261 
385.013 285.109  -813.148 119.884 -1275.163 
396.306 293.233 -799.037 133.995 -1314.235 
406.884 300.977 -784.763 148.269 -1354.400 
416.843 308.373  -770.327 162.705 -1395.592 
426.265 315.450 —-755.727 177.305 -—1437.751 
435.215 322.234  -740.963 192.069 -1480.829 
443.746 328.749 -726.037 206.995 -1524.780 
451.905 335.018 -710.947 222.085 -1569.566 


Remarks 


Mi1 MPT= 1900. 


AH AG; 
-933.032 -921.593 
— 933.041 =e sz 
—933.854 -917.577 
AeyASi RASS: 
-956.795 -—904.769 
=959.879  —895.855 
-963.054 -886.493 
-966.335 -876.727 
-969.732 -—866.590 

-1133.185 -841.244 
—1151.587 -814.284 
-1150.506  —-786.217 
—1149.226 = =-—758.242 
—1147.745  -730.365 
-—1146.064 -702.593 
—1144.181 — 674.933 
-—1142.097 -647.389 
— 1139.81 —619.967 


795 


La2Se3 


log Ky 
[ = 


161.459 
160.451 
119.823 
95.391 
78.767 
66.850 
57.882 
50.884 
45.266 
39.947 
35.445 
31.591 
28.290 
25.434 
22.937 
20.738 
18.787 
17.044 


] 


796 


La2Te3 


Phase Tt 
[K ] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1760.00 


References 
Phase al dS 


SOL Mit 


Cy 


132.148 
132.178 
133.511 
134.850 
136.189 
137.528 
138.867 
140.206 
141.545 
142.884 
144.222 
145.561 
146.900 
148.239 
149.578 
150.917 
151.720 


LANTHANUM TELLURIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ] [ kJ / mol 


231.626 231.626  -784.500 0.000 -—853.559 
232.444 231.629 -784.256 0.244 —853.989 
270.651 200.029 gs 091 USVSZE) 1878) 282 
300.587 246.693 —-757.553 26.947  -907.847 
325.291 257./93 -—744.001 40.499 -939.176 
346.385 268.979 -730.315 54.185  -972.785 
364.837 279.832  -716.496 68.004 -1008.365 
381.271 290.206 -—702.542 81.958 -1045.686 
396.112 300.067 -688.454 96.046 -1084.567 
409.666 309.423 -674.233 110.267 -1124.865 
422.155 318.304  -659.878 124622 -1166.464 
433.752 326.743  -645.389 139.111 -1209.267 
444.589 334.778 -630.765 153.735 -1253.189 
454.769 342.442 -616.008 168.492 -1298.162 
464.379 349.765 -601.118 183.382 -1344.124 
473.487 356.777 -586.093 198.407 -1391.022 
478.736 360.846 -577.014 207.486 -1419.589 


Remarks 


Mit MPT= 1760. 


AH; AG; 
1104000: men— fOr SOO 
-784.499 -775.299 
184.22 1122209 
SHhelaisyAY = 7Askep0lors' 
=/87.592, © —s69.0c2 
= (89,022 ae iOlLO9S 
-845.300 -751.881 
—848.839  -—739.993 
= 862/522, 9 —/ 272102 
=9800:30 Ame —/1110:030 
—879.444 -701.562 
—883.113 -—686.589 

-1025.967 -663.864 
-1024.647 -638.045 
=1023.169  —612.319 
-1021.543 -586.690 
-1020.497 -571.360 


660.611 


log Kg 
[teal 


135.839 
134.992 
100.841 
80.338 
66.645 
56.838 
49.093 
42.948 
38.011 
33.954 
30.538 
27.587 
24.769 
22.219 
19.990 
18.027 
16.957 


797 


6.941 LITHIUM Li 

Phase W Cy S —(G—-H298)/T H H—-H298 G AH; AG; log K; 
[K] ==) mol) Ib | kJ / mol | [ - ] 

SOL 298.15 24.623 29.080 29.080 0.000 0.000 —8.670 0.000 0.000 0.000 
300.00 24.677 29.232 29.080 0.046 0.046 —8.724 0.000 0.000 0.000 
400.00 27.610 36.733 30.083 2.660 2.660 — 12.033 0.000 0.000 0.000 
453.69 29.185 40.308 31.084 4.185 4.185 —14.103 0.000 0.000 0.000 

6.612 3.000 

LIQ 453.69 30.759 46.920 31.084 7.185 7.185 —14.103 0.000 0.000 0.000 
500.00 30.184 49.881 32.691 8.595 8.595 — 16.345 0.000 0.000 0.000 
600.00 29.459 B15 583}2 36.024 Wileovye} eye —21.614 0.000 0.000 0.000 
700.00 29.115 59.824 39.111 14.499 14.499 =27.377 0.000 0.000 0.000 
800.00 28.955 63.700 41.948 17.402 17.402 = 33.008 0.000 0.000 0.000 
900.00 28.887 67.105 44.557 20.293 20.293 -— 40.102 0.000 0.000 0.000 
1000.00 28.860 70.147 46.967 23.180 23.180 —46.967 0.000 0.000 0.000 
1100.00 28.847 72.897 49.201 26.066 26.066 —54.121 0.000 0.000 0.000 
1200.00 28.831 75.407 IEZOZ 28.950 28.950 —61,068 0.000 0.000 0.000 
1300.00 28.702 77.108 53.228 31.824 31.824 —69.196 0.000 0.000 0.000 
1400.00 28.619 79.832 55.053 34.690 34.690 —77.074 0.000 0.000 0.000 
1500.00 28.535 81.803 56.771 37.548 37.548 — 85.157 0.000 0.000 0.000 
1600.00 28.451 83.642 58.394 40.397 40.397 — 93.430 0.000 0.000 0.000 
1620.12 28.434 83.998 58.710 40.969 40.969 =95.117 0.000 0.000 0.000 

References 

Phase H/S Cy Remarks 

SOL Ja2 Jal 


LIQ Jat Jat Ja2 BPT=1620.12 GAS(Li),L=145.843kJ / NBPT=1620. GAS (Li+Li2) 


798 


Lilg] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase in tS 


GAS Ja2 


Jal 


J/(K mol) 


138.781 
138.910 
144.889 
149.528 
153.317 
156/522 
HoOgr29i7 
161.745 
163.935 
165.917 
167.725 
169.389 
170.929 
172.364 
173.706 
174.968 
176.158 
177.285 


LITHIUM (GAS) 


Ss —(G-H298)/T H H-H298 G 

kJ / mol 
138.781 159.300 0.000 117.922 
138.781 159.338 0.038 117.666 
139.597 161.417 PEATE 103.461 
141.136 163.496 4.196 88.732 
142.860 165.574 6.274 73.584 
144.589 167.653 8.353 58.088 
146.258 169.732 10.432 42.294 
147.845 Alsen) Aen 26.239 
149.347 173.889 14.589 9.953 
150.764 175.967 16.667 —6.541 
152.104 178.046 18.746 — 23.224 
1587370 180.125 20.825 — 40.081 
154.570 182.203 22.903 —57.098 
155.709 184.282 24.982 —74.264 
156.792 186.362 27.062 —91.568 
157.825 188.444 29.144  -109.002 
158.811 190.526 31.226 -126.559 
159.753 192.609 33.309 -144.232 
160.657 194.693 35.393  -162.014 


178.354 


AH; AGy 
159.300 126.593 
159.293 126.390 
158.757 115.495 
154.901 105.077 
154.002 95.198 
153.154 85.465 
152.330 75,852 
151-317 66.341 
150.708 56.920 
149.902 47.580 
149.096 38.314 
148.301 29.115 
147.513 19.976 
146.735 10.893 
145.965 1.863 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


6.941 


log Ky 
[ = 


SZ NTS) 
— 22.006 
= 15,082 
=10.977 
— 8.288 
-6.377 
-— 4.953 
-—3.850 
=2:97/3 
me 45 2) 
— 1.668 
= Woil7A0 
—0.745 
-0.379 
— 0.061 
0.000 
0.000 
0.000 
0.000 


] 


13.882 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase nl PS 


GAS Ja 


—— = 


LITHIUM (GAS) 


S  -~(G-H298)/T 


J/(K mol) 


196.967 
197.190 
207.705 
216.008 
222.863 
228.702 
233.791 
238.304 
242.360 
246.045 
249.423 
252.543 
255.443 
258.154 
260.699 
263.098 
265.369 
267.525 
269.577 
271.537 
273.411 


H H-H298 G 

| || kJ / mol 
196.967 210.874 0.000 152.148 
196.967 210.941 0.067 151.784 
198.395 214.598 3.724 131.516 
201.116 218.320 7.446 110.316 
204.186 222.080 11.206 88.362 
207.282 225.868 14.994 65.777 
210.284 229.680 18.806 42.647 
213.151 233.511 22.637 19.038 
215.873 237.361 26.487 -— 4.999 
218.451 241.227 = 30.353 —29.422 
220.893 245.110 34.236 — 54.198 
223.209 249.008 38.134 -79.298 
225.409 252.922 42.048  -104.699 
227.503 256.851 45.977  -130.380 
229.499 260.794 49.920 -156.324 
231.405 264.752 53.878 —182.515 
233.230 268.725 57.851  -208.939 
234.978 272.712 61.838 -235.585 
236.657 276.714 65.840  -262.441 
238.272 280.729 69.855 -289.497 
239.827 284.760 73.886 -316.746 


AH; AG; 
210.874 169.489 
210.850 169.232 
209.278 155.583 
201.130 143.007 
198.935 131.591 
196.870 120.532 
194.877 109.763 
92925 99.241 
191.000 88.935 
189.096 78.821 
187.211 68.879 
185.360 59.094 
183.542 49.449 
181.755 39.934 
180.000 30.537 

Sale Zao) 35.489 
SW S27/ 44.179 
— 112.506 52.878 
—112.673 61.587 
SWS) 70.304 
malli2969 79.028 


800 


LiAIF4{[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase lS 


GAS Ja2 


(—S— 


Cp 


100.693 
101.001 
112.231 
118.096 
121.849 
124.605 
126.830 
127.866 
128.807 
129.508 
130.044 
130.466 
130.803 
131.079 
131.308 
131.500 
131.664 
131.805 
131.927 
132.035 
132.131 


Jat 


LITHIUM TETRAFLUOROALUMINATE (GAS) 


AG; 


S  -(G-H298)/T H H-H298 G AH; 

J /(K mol) [ kJ / mol 

326.497 326.497 -1853.512 0.000 -1950.857 -1853.512 
327.121 326.499 -1853.325 0.187 -1951.462 -1853.532 
357.921 330.622 -1842.593 10.919 -1985.761 -1854.347 
383.652 338.729 -1831.050 22.462 -2022.876 -1858.107 
405.536 348.086 -1819.042 34.470 -2062.363 -1858.777 
424.535 357.680 -1806.713 46.799 -2103.888 -1859.343 
441.323 367.106 -1794.138 59.374 -2147.197 -1859.884 
456.309 376.200 -1781.413 72.099 -2192.092 -1860.535 
469.833 384.898 -1768.577 84.935 -2238.410 -1871.891 
482.144 393.187 -1755.660 97.852 -2286.018 -1872.447 
493.436 401.077 -1742.681 110.831 -2334.805 —1872.984 
503.863 408.588 -1729.655 123.857 -2384.677 -1873.500 
513.544 415.743 -1716.591 136.921 -2435.553 -1874.002 
522.578 422.568 -1703.496 150.016 -2487.364 -1874.494 
531.046 429.086 -1690.377 163.135 -2540.049 -1874.978 
539.012 435.320 -1677.236 176.276 -2593.556 -2020.662 
546.533 441.292 -1664.078 189.434 -2647.837 -—2020.386 
553.656 ~ 447.020 -1650.904 202.608 -2702.850 —2020.116 
560.419 452.522 -1637.717 215.795 -2758.556 —2019.853 
566.859 457.815 -1624.519 228.993 -2814.923 -2019.599 
573.003 462.912 -1611.311 242.201 -2871.918 -2019.352 


— 1812.830 
— 1812.578 
—1798.794 
—1784.514 
— 1769.730 
—1754.843 
— 1739.878 
—1724.839 
— 1708.961 
— 1692.641 
— 1676.271 
— 1659.858 
— 1643.405 
— 1626.916 
— 1610.395 
— 1586.724 
— 1561.206 
— 1535.703 
STS OZIE 
— 1484.739 
— 1459.275 


109.916 


log Kx 
[peal 


317.600 
315.598 
234.898 
186.427 
154.069 
130.948 
113.602 
100.107 
89.267 
80.377 
72.966 
66.694 
61.316 
56.654 
52.574 
48.754 
45.305 
42.219 
39.443 
36.931 
34.648 


161.795 


Phase 


SOL-B 


SOL-C 


SOL-D 


SOU-E 


LIQ 


r 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
748.00 


748.00 
800.00 
848.00 


848.00 
900.00 
978.00 


978.00 
1000.00 
1058.00 


1058.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL-B 
SOL-C 
SOL-—D 
SOLE 
LIQ 


MAS 


Jat 
Jal 
Jal 
Jat 
Jat 


Cp 


202.512 
203.129 
229.852 
248.158 
262.246 
274.070 
279.243 


284.512 
284.512 
284.512 


294.972 
294.972 
294.972 


305.432 
305.432 
305.432 


359.824 
359.824 
359.824 
359.824 
359.824 
359.824 
359.824 
359.824 
359.824 
359.824 
359.824 


TRILITHIUM HEXAFLUOROALUMINATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ida | kJ / mol 


187.891 187.891 -3383.601 0.000 -3439.621 
189.145 187.895 -3383.226 0.375 -3439.969 
251.521 196.218 -3361.480 22.121 -3462.088 
304.885 212.745 -3337.531 46.070 -3489.974 
351.420 232.062 -3311.986 71.615 -3522.838 
392.755 252.120 -3285.157 98.444 -3560.085 
411.103 261.738 -3271.876 111.725 -3579.381 
2191 2.092 
413.900 261.738 -3269.784 113.817 -3579.381 
433.021 272.257 -3254.989 128.612 -3601.406 
449.599 281.830 -3241.333 142.268 -3622.593 
1.480 1.255 
451.079 281.830 -3240.078 143.523 -3622.593 
468.634 292.121 -3224.739 158.862 -3646.510 
493.151 307.190 -3201.731 181.870 -3684.033 
0.427 0.418 
493.578 307.190 -3201.313 182.288 -3684.033 
500.373 311.366 -3194.594 189.007 -3694.967 
517.593 322.204 -3176.879 206.722 -3724.493 
81.465 86.190 
999.058 322.204 -3090.689 292.912 -3724.493 
613.066 333.044  -3075.576 308.025 -3749.949 
644.375 357.702  -3039.594 344.007 -3812.844 
673.176 380.877 -3003.611 379.990 -3878.741 
699.842 402.719 -2967.629 415.972 -3947.408 
724.667 423.365 -2931.647 451.954 -4018.648 
747.890 442.929 -2895.664 487.937 -4092.288 
769.704 461.516  -2859.682 523.919 -4168.179 
790.271 479.215 -2823.699 559.902 -4246.187 
809.726 496.103 -2787.717 595.884 -4326.196 
828.182 512.249 -2751.735 631.866 -4408.099 


AH AG; 
-3383.601 -3223.790 
—3383.581 -—3222.798 
-3381.826 -3169.437 
-—3388.413 -3115.694 
-3384.975 -3061.453 
—3380.442 -3007.877 
—3377.944 -—2982.413 
-—3375.852 -2982.413 
—3372.802 -2955.165 
—3370.054 -2930.188 
—3368.799 -2930.188 
-—3365.359 -—2903.396 
-—3370.959 -—2863.063 
—3370.541 -—2863.063 
—3368.861 -—2851.666 
—3364.449 -—2821.794 
—3278.259  —2821.794 
—3272.793 -—2803.781 
—3259.822  -2761.716 
-—3246.878 -—2720.732 
—3233.956 -—2680.745 
—3221.053 -—2641.680 
-—3208.163 -—2603.475 
-—3630.900 -2544.715 
—3615.776 -—2481.258 
—3600.687 -2418.641 
—3585.629 -—2356.818 


801 


Li3AIF6 


log Ky 
[ ea 


564.795 
561.139 
413.886 
325.494 
266.523 
224.451 
208.269 


208.269 
192:953 
180.492 


180.492 
168.509 
152.915 


152.915 
148.956 
139.315 


139.315 
133.140 
120.214 
109.320 
100.020 
Sikgoi 
84.995 
78.190 
72.004 
66.493 
61.554 


] 


802 


Li3AsO4 LITHIUM ARSENATE 159.742 

Phase ily C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) Ih I kJ / mol ] [ - 

SOL 298.15 161.844 173.134 173.134 -1702.386 0.000 -—1754.006 -1702.386 -1595.020 279.441 
300.00 162.149 174.136 173.137. -1702.086 0.300 -1754.327 -1702.377 -1594.354 277.602 
400.00 174.635 222.646 179.666 -1685.194 17.192 -1774.253 -1701.777 -1558.433 203.510 
500.00 183.134 262.571 192.372  -1667.287 35.099 -1798.572 -1710.359 -1521.735 158.975 
600.00 190.063 296.588 206.975 -1648.618 53.768 -—1826.571 -1709.565 -1484.074 129.200 
700.00 196.251 326.357 221.946 -1629.298 73.088  -—1857.748 -—1708.212 -1446.593 107.946 
800.00 202.044 352.945 236.688 -—1609.381 93.005  -1891.737 -1706.408 -1409.337 92.020 
900.00 207.607 377.065 250.966 -1588.897 113.489 -1928.255 -1704.192 -1372.332 79.648 
980.00 211.953 394.927 261.997 -1572.114 130.272  -1959.143 -1702.117 -1342.921 71.579 

References 

Phase ees Cy 

SOL Gi G1 

LiBO2 LITHIUM METABORATE 49.751 

Phase ns C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) Peli kJ / mol ] {[ - 

SOL 298.15 60.365 51.714 51.714 -1019.222 0.000 -1034.641 -—1019.222 — 963.068 168.725 
300.00 60.624 52.088 51.715 -1019.110 0.412 -1034.737 -—1019.231 —962.719 167.624 
400.00 71.145 71.097 54.236 -1012.478 6.744 -1040.916 -—1019.549 — 943.827 123.251 
500.00 78.603 87.802 59.313 -1004.977 14.245 -1048.879 -—1022.773 —924.565 96.589 
600.00 85.057 102.713 65.325 — 996.789 22.4383 -1058.417 -—1022.703 —904.923 78.781 
700.00 91.097 116.282 71.649 — 987.979 31.243 -1069.377 -—1022.229 — 885.324 66.064 
800.00 96.939 128.829 78.022 —978.576 40.646 -1081.640 -—1021.348 — 865.822 56.532 
900.00 102.675 140.579 84.327 — 968.595 50.627  -1095.116 -—1020.046 — 846.455 49.127 
1000.00 108.351 151.691 90.512 — 958.043 61.179 -1109.734 -—1018.306 — 827.256 43.211 
1100.00 113.989 162.283 96.559 —946.926 72.296 -1125.437 -—1016.113 — 808.253 38.381 
1117.00 114.945 164.038 97.573 —944.980 74.242 -1128.211 -1015.695 — 805.044 37.647 

30.266 33.807 

LIQ 1117.00 144.310 194.304 97.573 —911.173 108.049 -1128.211 -981.888 — 805.044 37.647 
1200.00 144.310 204.647 104.625 —899.195 120.027 -1144.772 -977.404 — 792.067 34.478 
1300.00 144.310 216.198 112.769 —884.764 134.458 -1165.822 -972.072 —776.839 31.214 
1400.00 144.310 226.893 120.544 —870.333 148.889 -1187.983 -966.810 —762.018 28.431 
1500.00 144.310 236.849 127.969 —855.902 163.320 -1211.176 -961.612 -—747.572 26.033 
1600.00 144.310 246.163 135.069 —841.471 177.751 -1235.332 -956.473 — 733.471 23.945 
1700.00 144.310 254.912 141.863 —827.040 192.182 -1260.390 -—1096.597 —712.568 21.895 
1800.00 144.310 263.160 148.375 —812.609 206.613  -1286.297 -—1090.819 — 690.146 20.028 
1900.00 144.310 270.963 154.624 -—798.178 221.044  -1313.007 -—1085.102 — 668.042 18.366 
1990.60 144.310 277.685 160.073 —785.103 234.119 -1337.863 -—1079.974 — 648.276 17.011 

References 

Phase H/S Cy Remarks 

SOL Jal Jal 

LIQ Jat Jat Jal BPT= 1990.6, L= 265.7 kJ 


] 


] 


803 


49.751 LITHIUM METABORATE (GAS) LiBO2{[g] 

Phase lp Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] lp HK mol) Wet kJ / mol [ - 

GAS 298.15 OiE2oe 274.580 274.580 — 646.846 0.000 -—728.712 -646.846 — 657.139 115.128 
300.00 57.369 274.934 274.581 — 646.740 0.106 -—729.220 -646.861 — 657.203 114.429 
400.00 62.813 292.225 276.901 —640.717 6.129 —757.607 -647.788  —660.517 86.255 
500.00 66.771 306.689 281.451 —634.227 12.619 -—787.572 -652.023 — 663.258 69.290 
600.00 69.739 319.137 286.719 — 627.395 19.451 —818.877 -—653.309 — 665.383 57.927 
700.00 72.048 330.068 292.147 — 620.301 26.545 —851.349 -654.551 — 667.297 49.794 
800.00 73.880 339.813 297.507 —613.001 33.845 —884.852 -655.774  -669.034 43.683 
900.00 TOSS 348.602 302.704 -605.538 41.308 -919.279 -656.989 —670.618 38.922 
1000.00 76.478 356.601 307.700 -—597.945 48.901 -—954.546 -658.207 — 672.068 35.105 
1100.00 77.416 363.936 312.483 —590.248 56.598 -—990.578 -—659.435 — 673.394 31.977 
1200.00 78.179 370.706 317.057 —582.467 64.379 -1027.314 -660.676 —674.609 29.365 
1300.00 78.805 376.989 321.428 -574.617 72.229 -1064.703 -—661.925 -—675.719 27.151 
1400.00 79.326 382.849 325.608 -566.710 80.136 -1102.698 -663.186 -676.733 25.249 
1500.00 79.761 388.337 329.609 -—558.755 88.091 -1141.260 -664.464 -677.656 23.598 
1600.00 80.128 393.497 333.443 -—550.760 96.086 -1180.354 -665.762  -678.493 22.151 
1700.00 80.441 398.364 337.120 —542.731 104.115 -1219.949 -812.288 — 672.128 20.652 
1800.00 80.709 402.970 340.651 -—534.673 112.173 -1260.018 -812.883  -663.866 19.265 
1900.00 80.940 407.340 344.047  -526.590 120.256 -1300.536 -813.514  -655.571 18.023 
2000.00 81.140 411.497 347.317 —518.486 128.360 -1341.479 -814.184 -647.241 16.904 
2100.00 81.315 415.460 350.468 -—510.363 136.483 -1382.828 -814.895 -638.876 15.891 
2200.00 81.469 419.246 353.509 —502.224 144622 -1424.565 -815.647 -630.477 14.969 
2300.00 81.604 422.871 356.446 -494.070 152.776 -1466.672 -816.442  -622.042 14.127 
2400.00 81.724 426.346 359.287 -—485.903 160.948 -1509.134 -867.540 -612.504 13.331 
2500.00 81.830 429.685 362.036 -—477.726 169.120 -1551.937 -868.501 —601.857 12.575 

References 

Phase H/S Cy 

GAS Jat Ja1 

72.948 LITHIUM TRIFLUOROBERYLLATE LiBeF3 

Phase 1 Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Jis{ kJ / mol ] [ea 

SOL 298.15 91.817 89.245 89.245 -1651.843 0.000 -1678.451 -—1651.843  -1576.272 276.156 
300.00 92.049 89.813 89.246 -1651.673 0.170 -—1678.617 -1651.836 -1575.803 274.372 
400.00 104.600 118.013 93.007 -1641.840 10.003 -1689.046 -1651.277 -1550.532 202.479 
500.00 Ailey 142.702 100.522 -1630.753 21.090 -1702.104 -1653.275 -1525.145 159.331 
600.00 129.704 165.171. 109.450 -1618.410 33.433 -1717.513 -1651.389 -1499.679 130.559 
650.00 135.980 175.801 114.147 -1611.768 40.075 -1726.039 -1650.046 -1487.089 119.504 

References 

Phase wes Cy Remarks 

SOL Jal Jat Jal MPT= 650. 


] 


] 


804 


LiBeF3[g] 


Phase il 
[K] 


GAS 298715 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mf S 


GAS Jal 


—— 


Cp 


61.124 
61.359 
73.647 
82.544 
88.548 
92.708 
95.699 
97.926 
99.631 
100.968 
102.034 
102.896 
103.598 
104.171 
104.640 
105.019 
105.322 
105.558 
105.734 


Jat 


LITHIUM TRIFLUOROBERYLLATE (GAS) 


J/(K mol) 


267.885 
268.264 
287.655 
305.109 
320.725 
334.705 
347.290 
358.697 
369.106 
378.667 
387.500 
395.702 
403.354 
410.522 
417.261 
423.616 
429.628 
435.329 


S —(G-H298)/T H H-H298 G 

i I kJ / mol 
267.885 -887.008 0.000 -966.878 
267.887 -886.895 0.113 -967.374 
270.447  -880.125 6.883 = 995.187 
275.665 -—872.286 14.722 -1024.841 
281.898  -863.712 23.296 -1056.147 
288.462 -—854.637 32.371 -1088.931 
295.042  -845.209 41.799 -1123.042 
301.491 - 835.523 51.485 -1158.350 
307.740 -825.641 61.367 -1194.748 
313.759 -—815.609 71.399 -—1232.143 
319.541 —805.457 81.551 -1270.457 
325.088 —-795.209 91.799 -1309.622 
330.408 —-—784.883 102.125 -1349.579 
335.513  —774.494 112.514 -1390.277 
340.413  -764.052 122.956 -1431.669 
345.122 —753.569 133.439 -1473.716 
349.652 -—743.051 143.957 -1516.381 
354.012 —732.506 154.502 -1559.631 
358.215 —-721.941 165.067 -1603.437 


440.748 


AH; AG; 
-—887.008  -864.698 
-— 887.058  -864.560 
— 889.561 — 856.673 
-—894.808 -847.882 
— 896.691 — 838.313 
—898.257 —-828.456 
— 899.631 — 818.389 
-—900.889 -—808.157 
=902.068 ~ —797.789 
-903.280 -—787.302 
-904.484 -776.706 
=—905.710° °.—766/008 
-906.974 -—755.214 
-—908.287 -—744.329 
-917.383 —733:154 

-1063.547  -714.489 
-1063.749 -693.951 
-1063.963 -673.401 
-1064.192  -652.839 


72.948 


log Ky 
[ = 


151.492 
150.533 
111.870 
88.578 
72.982 
61.820 
53.435 
46.904 
41.672 
37.386 
33.809 
30.779 
28.177 
25.920 
23.935 
21.954 
20.138 
18.513 
17.050 


] 


98.888 


Phase VY 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
732.20 


LIQ 732.20 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase ae Ss 


SOL Jal 
LIQ Jat 


a 


Cp 


135.259 
135.535 
150.444 
165.354 
180.264 
195.173 
199.974 


232.086 
232.086 
232.086 
232.086 
232.086 
232.086 
232.086 
232.086 
232.086 
232.086 
232.086 
232.086 
232.086 
232.086 


DILITHIUM TETRAFLUOROBERYLLATE 


S 


J/(K mol) 


130.583 
131.420 
172.453 
207.625 
239.091 
267.998 
276.883 

60.086 
336.969 
357.522 
384.858 
409.311 
431.431 
451.625 
470.202 
487.401 
503.414 
518.392 
532.462 
545.728 
558.276 
570.181 


~(G-H298)/T H H-H298 G 

[ kJ / mol 
130.583 -2273.586 0.000 -2312.519 
130.585 -2273.336 0.250 -2312.762 
136.079 -2259.037 14.549 -2328.018 
146.947 -2243.247 30.339 -2347.059 
159.724 -2225.966 47.620 -2369.420 
173.152 -2207.194 66.392 -2394.793 
177.519 -2200.832 72.754 -2403.566 

43.995 
177.519 -2156.837 116.749 -2403.566 
191.917 -2141.102 132.484 -2427.119 
211.866 -2117.893 155.693 -2464.265 
230.409 -2094.684 178.902 -2503.995 
247.694 -2071.476 202.110 -2546.050 
263.859 -2048.267 225.319 -2590.217 
279.027 -2025.058 248.528 -—2636.321 
293.304 -2001.850 271.736 -2684.212 
306.784 -1978.641 294.945 -2733.762 
319.546 -1955.432 318.154 -2784.860 
331.661 -1932.224 341.362 -2837.410 
343.189 -1909.015 364.571 —2891.326 
354.182 -1885.806 387.780 -2946.532 
364.687 -1862.598 410.988 -3002.959 


805 


Li2BeF4 
AH; AG; log K; 
[ = 

—2273.586 -2171.438 380.427 
—2273.573 -2170.804 377.971 
—2272.769 -2136.662 279.019 
—2277.681 -2102.142 219.609 
—2275.571 -2067.210 179.967 
—2272.142 -2032.736 151.685 
—2270.756 -2021.755 144.231 
—2226.761 -2021.755 144.231 
—2221.557 -2003.006 130.783 
—2214.008 -1976.142 114.692 
-—2206.608 -1950.111 101.863 
-—2199.361 -1924.813 91.402 
—2192.257 -1900.169 82.712 
-—2185.270 -1876.112 75.383 
-2178.399 -1852.589 69.121 
-2171.639 -1829.553 63.711 
~2172.712 -1806.765 58.985 
-~2456.098 -1769.867 54.381 
-—2447.598 -1729.746 50.196 
-2439.142 -1690.097 46.464 
—2430.728 -1650.891 43.117 


] 


806 


LiBr 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
823.00 


LIQ 823.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1609.10 


References 


Phase mis 


SOL Jat 
LIQ Jat 


Cp 


48.941 
48.970 
51.237 
53.422 
56.094 
OO OS 
64.455 
65.654 


65.270 
65.270 
65.270 
65.270 
65.270 
65.270 
65.270 
65.270 
65.270 
65.270 


Cp 


Jat 
Jal 


S 


J/(K mol) 


74.057 

74.360 

88.749 
100.416 
110.379 
119.288 
127.564 
129.408 

21.453 
150.861 
156.699 
163.576 
169.797 
175.476 
180.701 
185.538 
190.041 
194.253 
194.624 


Remarks 


Ja2 


LITHIUM BROMIDE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 

74.057 -350.912 0.000 -372.992 
74.058 —-350.821 0.091 -373.129 
76.004 -345.814 5.098  -—381.314 
79.755  -340.582 10.330 -390.790 
84.047 -335.113 15.799 -401.340 
88.455 -329.329 21.583  -412.830 
92.831 =323.126 27.786  -—425.177 
93.828 -321.629 29.283  -428.132 

17.656 

93.828  -303.973 46.939 -428.132 
98.961  -298.948 51.964 -439.977 
105.085 -292.420 58.492 -455.997 
110.689  -285.893 65.019 -—472.670 
115.855 -279.366 71.546  -489.938 
120.645 -272.839 78.073 -507.750 
125.109 -266.312 84.600 -526.065 
129.290 -259.785 91.127 -544.847 
133.220  -253.258 97.654  -564.064 
133.566  -252.664 98.248  -—565.833 


AH; AG; 
-350.912 -341.631 
-350.937 -341.574 
—365.785  —335.372 
-—368.334 -327.518 
-—367.702 -319.408 
—366.712 —-—311.432 
-—365.285 -303.627 
-364.886 -301.860 
-347.230 -301.860 
-—345.877 —297.676 
—344.120  -292.415 
- 342.365 -287.330 
—340.611 — 282.404 
—338.852 —277.624 
—39/,.080 se —2/2.90K 
-335.316 -—268.464 
— 333.539  —264.065 
S50, S//mn 200-600 


BPT= 1562. GAS (LiBr + Li2Br2) / 1609.1 GAS (LiBr) 


86.845 


Phase VW 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al AS 


GAS Jal 


——— = 


Jal 


S 


J/(K mol) 


224.343 
224.552 
234.553 
242.558 
249.207 
254.886 
259.841 
264.235 
268.184 
271.770 
275.055 
278.087 
280.902 
283.530 
285.995 
288.317 
290.511 
292,592 
294.571 


LITHIUM BROMIDE (GAS) 


~(G—-H298)/T H H-H298 G 

kJ/mol 
224.343 -153.971 0.000 220.859 
224.343 -153.908 0.063 221.274 
225.696 -150.428 3.543  -244.250 
228.295 -146.839 7132  -268.119 
231.242 -143.192 10.779 -292.716 
234.224 -139.508 14.463 -317.928 
237.123  -135.797 18.174  -343.669 
239.896  -132.066 21.905 -369.877 
242.531 -128.318 25.653  -396.502 
245.028 -124.555 29.416 423.502 
247.396  -120.779 33.192  -450.846 
249.641  -116.992 36.979  -478.505 
251.775  -113.193 40.778  -506.456 
253.805  -109.384 44.587 -534.679 
255.741  -105.564 48.407 -563.156 
257.589  -101.735 52.236  -591.873 
259.358 -97.895 56.076 -620.815 
261.053 -94.047 59.924  -649.972 
262.680 -90.189 63.782 679.330 


AHy AG; 
— 153.971 — 189.498 
-154.024 -189.718 
-170.399  -198.308 
-174.592  -204.847 
— 175.781 — 210.784 
— 176.891 — 216.530 
=177.956 © —222:119 
=178.995 © =227.577 
—180.017 -—232.920 
-—181.026 -—238.161 
- 182.024  -243.311 
-— 183.004 -248.379 
—183.967 -—253.371 
—184.914 -258.296 
- 185.845  -263.157 
—331.966 -—260.841 
=332.115.  =256,652 
—332.259 —252.456 
—332.396 -—248.252 


808 


Li2Br2[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl 7S 


GAS Jat 


(—— 


Jal 


J/(K mol) 


314.537 
315.001 
337.139 
354.848 
369.537 
382.063 
392.971 
402.629 
411.290 
419.140 
426.317 
432.927 
439.053 
444.762 
450.105 
455.127 
459.865 
464.349 


DILITHIUM DIBROMIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
iI kJ / mol 
314.537 -500.825 0.000 -594.604 
314.538  -500.686 0.139 595.187 
317.533 -492.983 7.842  -627.838 
323.285  -485.044 15.781 -662.468 
329.805  -476.986 23.839  -698.708 
336.398  -468.859 31.966 -736.303 
342.802  -460.690 40.135  -775.067 
348.923 -452.490 48.335 -814.856 
354.734 -444.270 56.555  -855.559 
360.238  -436.033 64.792  -897.087 
365.450 -427.785 73.040 -939.365 
370.390 419.526 81.299 -982.331 
375.078 -411.259 89.566 -1025.934 
379.536  -402.986 97.839 -1070.128 
383.781  -394.707 106.118 -1114.874 
387.832  -386.422 114.403 -1160.139 
391.703  -378.133 122.692 -1205.890 
395.410 -369.840 130.985 -1252.103 
398.964 -361.543 139.282 -1298.753 


468.605 


AHy AG; 
-500.825 -531.882 
-500.917 -—532.075 
532,025 —530.900 
-540.548  -535.924 
-542.164  -—534.844 
-543.626 . —533.507 
-545.008 -531.967 
-546.350 -—530.255 
-547.669  -528.396 
-548.976  -—526.406 
-550.275 —524.296 
Oooo — 522.080 
—552.808 —519.765 
-554.047  -517.362 
-555.268  -514.876 
-846.885 -498.074 
-846.573  -477.564 
-—846.264 -457.072 
-—845.959  -436.597 


173.690 


log Ky 


809 


73.891 LITHIUM CARBONATE Li2CO3 


Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (j———-_—-J:/ (Kimo) iksa kJ / mol =] [ - 


] 


SOL-A 298.15 96.232 90.169 90.169 -1216.038 0.000 -1242.922 -1216.038 -1132.123 198.343 
300.00 96.567 90.766 GOs eee te 1O:G00 0.178 -1243.089 -1216.048 -1131.603 197.030 
400.00 112.173 120.737 94.153 -1205.404 10.634 -1253.699 -1216.315 -1103.399 144.089 
500.00 128.951 147.514 102.185 -—1193.375 22.663 -1267.130 -1222.075 -1074.574 112.260 
600.00 149.369 172.767 111.856 -1179.491 36.547 -1283.152 -1220.467 -1045.195 90.992 
623.00 154.622 178.484 114.211 -1175.996 40.042 -1287.191 -1219.828 -1038.488 87.071 

0.900 0.561 
SOL-B 623.00 126.970 179.384 114.211 -1175.4385 40.603 -1287.191 -1219.267 -1038.488 87.071 
683.00 137.815 191.550 120.471 -1167.491 48547 -1298.320 -1218.836 -1021.093 78.091 

3.277 2.238 
SOL-C 683.00 137.815 194.827 120.471 -—1165.253 50.785  -1298.320 -1216.598 -1021.093 78.091 
700.00 140.888 198.252 122.319 -1162.884 53.154 -1301.661 -1216.373 -1016.229 75.832 
800.00 158.963 218.245 133.063 -1147.892 68.146 -1322.488 -1214.115 -987.773 64.495 
900.00 177.038 238.012 143.627 -1131.092 84946 -1345.303 -1210.239 -959.696 55.699 
993.00 193.847 256.234 153.321 -1113.846 102.192 -1368.286 -1205.158  -934.048 49.134 

45.085 44.769 
LIQ 993.00 185.435 301.319 153.321 -1069.077 146.961 -1368.286 -1160.389 -934.048 49.134 
1000.00 185.435 302.621 154.362 -1067.779 148.259 -1370.400 -1160.012  -932.454 48.706 
1100.00 185.435 320.295 168.656 -1049.235 166.803 -1401.560 -1154.692 -909.956 43.210 
1200.00 185.435 336.430 181.975 -1030.692 185.346 -1434.408 -1149.485 -887.938 38.651 
1300.00 185.435 351.273 194.434 -1012.148 203.890 -1468.803 -1144.357  -866.351 34.810 
1400.00 185.435 365.015 206.134 -993.605 222.433 -1504.626 -1139.294  -845.156 31.533 
1500.00 185.435 377.809 217.157 -975.061 240.977 -1541.774 -1134.287 -824.321 28.705 
1600.00 185.435 389.776 227.576  -956.518 259.520 -1580.160 -1129.327  -803.819 26.242 
1700.00 185.435 401.018 237.451 -937.974 278.064 -1619.705 -1414.819  -769.385 23.640 
1800.00 185.435 411.617 246.836 -919.431 296.607 -1660.342 -1408.434 -731.602 21.231 
1900.00 185.435 421.643 255.775  -900.887 315.151 -1702.010 -1402.100  -694.174 19.084 
2000.00 185.4385 431.155 264308 -882.344 333.694 -1744.654 -1395.816 -657.077 17.161 


References 


Phase H/S Cy 


SOL-A Jal Jal 
SOL-B Jai Ja 
SOL-C Jat Jat 


LIQ Jat Jal 


810 


LiCl 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
883.00 


LIQ 883.00 
900.00 

1000.00 

1100.00 

1200.00 

1300.00 

1400.00 

1500.00 

1600.00 

1700.00 


References 


Phase nl i Ss 


SOL Jal 
LIQ Jat 


Cp 


48.030 
48.094 
50.966 
53.350 
55.590 
57.776 
59.939 
61.725 


65.019 
64.858 
63.911 
62.963 
62.016 
61.069 
60.122 
59.174 
58.227 
57.280 


Cy 


Jat 
Jal 


S 


J/(K mol) 


59.300 
59.597 
73.847 
85.480 
95.406 
104.140 
111.996 
118.000 
22.460 
140.460 
141.698 
148.483 
154.529 
159.967 
164.894 
169.385 
173.501 
177.289 
180.791 


Remarks 


Ja2 


LITHIUM CHLORIDE 


—(G-H298)/T 


H H-H298 


G 
kJ / mol 


59.300 
59.301 
61.224 
64.947 
69.215 
73.593 
ASG 
81.400 


81.400 
82.527 
88.790 
94.497 
99.730 
104.556 
109.029 
113.191 
117.081 
120.727 


Pel 


— 408.266 0.000 
—408.177 0.089 
— 403.217 5.049 
= Oo/dggn ) 10.267, 
= 392.5911) 15.715 
— 386.883 21.383 
-380.997 27.269 
-375.948 32.318 
19.832 
=300i5 10, “1927150 
=355.012 53.254 
—348.574 59.692 
— 342.230 66.036 
= 339;90il 9 /2:289 
—329.827 78.439 
-323.767 84.499 
-317.802 90.464 
—311.932 96.334 
-306.157 102.109 


— 425.946 
— 426.056 
— 432.756 
— 440.739 
— 449.795 
— 459.781 
— 470.594 
— 480.142 


— 480.142 
— 482.540 
— 497.056 
SON eIie 
— 527.942 
— 544.189 
— 560.906 
— 578.053 
=099:099 
— 613.501 


AH; AG; 
-408.266  -384.015 
-— 408.254  -383.864 
- 407.642  -375.829 
-410.145  -367.630 
-409.492 -359.184 
-408.589 -350.867 
-407.458  -342.696 
- 406.355  -336.031 
- 406.355  -336.031 
-—386.227 -—335.062 
- 384.546  -329.468 
- 382.965 -324.037 
-381.482 -318.747 
- 380.088 -313.576 
-378.786 -308.509 
-377.573 —303.532 
-376.450  -298.633 
-520.623 -286.681 


NBPT= 1656. GAS (LICI + Li2CI2) / 1701. GAS (LiCl) 


42.394 


Phase ale 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nds 


GAS Jal 


Jat 


LITHIUM CHLORIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


212.924 
213.130 
222.927 
230.795 
237.362 
242.990 
247.913 
252.286 
256.220 
259.794 
263.070 
266.093 
268.900 
271.520 
273.976 
276.289 
278.474 
280.546 
282.514 


H H-H298 G 

hl kJ / mol 
212.924 —195.719 0.000 — 259.202 
212.925 -195.657 0.062  -259.597 
214.251  -192.249 3.470  -281.419 
216.798 -188.721 6.998  -304.118 
219:6938"  =—185:118  ~ 10:601- | —327:535 
222.629 — 181.466 14.253 — 351.559 
225.488 -177.779 17.940 -376.110 
228.228 -174.066 21.653 -401.124 
230.833 -170.332 25.387 -426.552 
233.306  -166.582 29.137 -452.356 
235.652 -162.817 32.902 — 478.501 
237.879 — 159.041 36.678 — 504.961 
239.996 —155.253 40.466 =531.713 
242.011 —151.456 44.263 Sets h/Ksis) 
243.933 -147.649 48.070 — 586.011 
245.769 -143.834 51.885 -613.526 
247.525 — 140.011 55.708 — 641.265 
249.209 —136.180 59.539 —669.217 
250.826 -132.342 63.377 -697.370 


AH AG; 
=195.7199° ~217s2r 
-—195.734  —217.405 
-—196.674 -—224.492 
-— 200.866 -—231.009 
-202.059 -236.924 
-—203.172  -—242.646 
-204.240 -248.212 
— 205.281 — 253.645 
-206.305  -258.964 
-207.317  -264.181 
-208.318 -—269.306 
-—209.303  -—274.349 
=210:272 —279:316 
—211.226 -—284.214 
—212.167 -—289.049 
—358.300 —286.705 
—358.464  —-—282.489 
—358.625  —278.264 
—358.784  -274.030 


812 


Li2C12[9] 


Phase Tt 
[K] 


GAS 29810 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nv Ss 


GAS Jal 


(———= 


Jat 


J/(K mol) 


288.776 
289.223 
310.727 
328.129 
342.643 
355.058 
365.891 
375.495 
384.116 
391.936 
399.090 
405.682 
411.794 
417.490 
422.825 
427.840 
432.572 
437.052 


DILITHIUM DICHLORIDE (GAS) 


S —(G-H298)/T H H-H298 G 

i) Il kJ / mol 
288.776 —598.546 0.000 -684.645 
288.778 -598.412 0.134  -685.179 
291.678 -—590.927 1.619" Sta 715217 
297.285 -583.124 15.422 -747.188 
303.669 -—575.162 23.384 -780.747 
310.145  —-567.107 31.439 -815.647 
316.450 -558.993 39.553 -851.706 
322.487  —-550.839 47.707 -888.785 
328.227 =-542.656 55.890 -926.773 
333.668 —-534.452 64.094 -965.581 
338.826 -526.230 72.316 -1005.138 
343.719 -517.994 80.552 -1045.381 
348.366 -509.747 88.799 -1086.258 
352.786  -501.490 97.056 -1127.726 
356.999 -493.225 105.321 -1169.744 
361.020  -484952 113.594 -1212.280 
364.865 -476.672 121.874 -1255.303 
368.547 —-468.387 130.159 -1298.786 
372.080 -460.096 138.450 -1342.706 


441.305 


AHy AG; 
-598.546 -600.782 
-598.567 -600.796 
-599.776 -601.364 
-—607.415 -600.970 
-609.043 -599.525 
-610.518 ~—597.820 
=611.914 -595.910 
—613.269  —593.828 
-614.602  -591.596 
-615.922 -589.232 
-617.232  -586.747 
-618.518  -584.155 
-619.784  -581.464 
— 621.031 — 578.683 
-622.260  -575.820 
-913.884 -558.639 
=913.579 © —537.751 
-913.277 -516.880 
-912.979 -496.025 


84.787 


log Ky 
f= 


105.255 
104.608 
78.530 
62.783 
52.193 
44.610 
38.909 
34.465 
30.902 
27.980 
25.540 
23.472 
21.695 
20.152 
18.799 
17.165 
15.605 
14.210 
12995 


] 


58.393 


Phase aT 
[K] 


GAS rahe eh [a] 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl WS 


GAS Jat 


——= 


Jat 


LITHIUM HYPOCHLORITE (GAS) 


S  ~(G-+H298)/T 


J/(K mol) 


256.438 
256.704 
269.640 
280.456 
289.738 
297.842 
305.017 
311.447 
317.266 
322.576 
327.458 
331.974 
336.174 
340.098 
343.779 
347.245 
350.519 
353.620 
356.566 


H H-H298 G 

kJ / mol 
256.438 — 14.226 0.000 — 90.683 
256.439 -—14.146 0.080 —91.158 
258.176 -—9.640 4586 -117.496 
261.579 — 4.788 9.4388  -145.016 
265.518 0.306 14532 -—173.537 
269.569 Soles. 7A — 202.924 
273.560 10.940 25.166  -—233.074 
277.419 16.399 30.625  -263.903 
281.117 21.923 36.149 -295.343 
284.648 27.495 41.721 — 327.339 
288.015 33.106 47.332  -—359.844 
291.225 38.748 52.974 -392.818 
294.287 44.415 58.641 — 426.228 
297.212 50.102 64.328  -—460.044 
300.009 55.806 70.032 -—494.240 
302.686 61.523 75.749 -—528.793 
305.253 67.251 81.477 -563.682 
307.718 72.988 87.214 -598.891 
310.088 78.731 92.957 -634.401 


AH; AG; 
— 14.226 = 18.169 
-— 14.251 — 18.194 
SOLOS — 19.308 
=) S45 = ISLS 
= (2) 238 SZ 
— 22.390 — 19.247 
— 23.439 = 2S 
— 24.436 — 18.076 
— 25.402 1/357 
— 26.346 — 16.463 
=P US =19.923 
— 28.186 — 14.507 
— 29.082 — 13.421 
— 29.967 = W222 
—30.844 — 11.063 
= 1 7ASSJ2), — 2.680 
—177.039 7.573 
— 177.164 17.833 
SWIMS 28.099 


813 


LiClO{g] 


log Ky 
oe ee 


| 


814 


LiClO4 


Phase T 


HS, | eee caer 


SOL 298hIS 
300.00 
400.00 
500.00 
509.00 


LIQ 509.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase rh fs 


SOL Jal 
LIQ Jal 


Cp 


105.049 
105.437 
129.704 
143.511 
144.374 


161.084 
161.084 
161.084 
161.084 
161.084 
161.084 
161.084 
161.084 
161.084 
161.084 
161.084 


LITHIUM PERCHLORATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) i) (I kJ / mol 


125.520 125.520 -380.744 0.000 -418.168 
126.171 125.522 -380.549 0.195  -—418.401 
159.931 I29'9 56M 6O07/,04 meen OOO mma oe 
190.540 139.075 -355.011 25.733 -450.282 
193.108 140.008 -353.716 27.028 -452.008 
57.540 29.288 
250.649 140.008 -324.428 56.316 -452.008 
277.144 158.853 -309.769 70.975 -476.056 
301.975 WATREYA -293.661 87.083 .-505.043 
323.485 194.495 -277.552 103.192 -536.340 
342.458 209.902 -261.444 119.300 -569.656 
359.430 224.021 -— 245.336 135.408 -604.765 
374.783 237.040 -229.227 151.517 -641.488 
388.799 249.111 = 2130191 167.6251 9 =6/9:677 
401.692 260.359 -197.010 183.734 -719.211 
413.630 270.886 -180.902 199.842 -759.984 
424.744 280.777 -164.794 215.950 -801.909 


AH; AG; 
-380.744  -—253.907 
=380.735. — =253,120 
-379.230 -210.754 
-379.325  -168.648 
-—379.024  -164.859 
-—349.736 -164.859 
=345.198 ++ —132:191 
— 340.364 SONS 
— 335.684 — 62.640 
~ 331.141 — 28.784 
— 326.714 4.573 
— 322.386 37.491 
- 318.142 70.020 
—313.960 102.196 
— 309.835 134.053 
- 305.761 165.617 


106.391 


log Ky 


25.939 


Phase I 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1121.30 


LIQ 1121.30 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase al LS 


SOL Jal 
LIQ Jal 


Cy 


—= 


41.919 
42.025 
46.343 
49.278 
51.668 
53.800 
55.795 
Saran 
59.577 
61.411 
61.799 


64.183 
64.183 
64.183 
64.183 
64.183 
64.183 
64.183 
64.183 
64.183 
64.183 


Cp 


Jal 
Jal 


LITHIUM FLUORIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ibd kJ / mol 
35.660 35.660 —616.931 0.000 — 627.563 
35.920 35.661 —616.853 0.078 — 627.629 
48.654 37.368 —612.417 4.514 — 631.878 
59.325 40.721 — 607.629 9.302 — 637.292 
68.526 44.606 —602.579 14.352 — 643.694 
76.653 48.615 — 597.304 19.627 — 650.961 
83.969 52.584 —591.823' 25.108 — 658.998 
90.652 56.448 -—586.147 30.784 — 667.734 
96.829 60.181 —580.283 36.648 —677.112 
102.594 63.777 —574.233 42.698 — 687.086 
103.775 64.526 — 572.921 44.010 — 689.284 
24.157 27.087 
127.932 64.526 —545.834 71.097 — 689.284 
132.286 68.829 -—540.783 76.148 — 699.525 
137.423 73.910 —534.364 82.567 -—713.014 
142.179 78.619 —527.946 88.985 —726.997 
146.608 83.005 —521.528 95.403 —741.439 
150.750 87.111 —515.110 101.821 — 756.309 
154.641 90.970 —508.691 108.240 —771,581 
158.309 94.611 =502:2738' 114.658 — 787.230 
161.780 98.055 —495.855 121.076 — 803.236 
165.072 101.325 —489.4387 127.494 —819.580 
Remarks 
Jal MPT= 1121.3 
Jal NBPT= 1990. GAS (LIF + Li2F2 + Li3F3) 


AHy AG; 
— 616.931 — 588.661 
-—616.928  -588.486 
—616.712  —579.036 
— 619.541 — 569.333 
-619.205 -559.319 
-618.632  -—549.380 
= Oil/,OOMm—— OOOO 
-616.896  -529.803 
=615./099 9-—520i186 
—614.448  -510.690 
-614.146  -508.684 
-—587.059  -508.684 
—985.745  —503.228 
—584.075  -—496.420 
-582.404 -—489.740 
-—580.732  -483.179 
-—579.058 —476.730 
=722.587  —463.265 
-720.157 —-—448.081 
-—717.734 -—433.032 
-715.316 —418.110 


815 
LiF 


log K; 
[ a 


103.131 
102.464 
75.614 
59.478 
48.693 
40.995 
35.228 
30.749 
UM UE 
24.251 
23.697 


23.697 
21.905 
19.946 
18.272 
16.826 
15.564 
14.234 
13.003 
11.905 
10.920 


] 


816 


LiF[g] 


Phase TT 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase ll LS 


GAS Jat 


_—— 


Jat 


J/(K mol) 


200.272 
200.466 
209.699 
PANSY 
223.524 
228.991 
233.800 
238.091 
241.963 
245.489 
248.727 
251.720 
254.503 
257.103 
259.543 
261.842 
264.016 
266.077 
268.037 
269.906 
271.692 
273.402 
275.042 


LITHIUM FLUORIDE (GAS) 


S —(G-H298)/T H H—-H298 G 

ii kJ / mol 
200.272 -340.891 0.000 —400.602 
200.273 -340.833 0.058 -400.973 
201.520 -337.620 3.271  -—421.499 
203.929 -334.257 6.634  —442.855 
206.681 -330.786 10.105 -464.900 
209.487" %=327:238'" 13.6538" “=487.532 
Z2\2,2olle Y= 323,636) © 1752555 = 510,676 
214.871 -319.993 20.898 -534.274 
217.389 -316.318 24.573  =558.280 
219.786 -312.617 28.274  -—582.656 
222.065  -308.896 31.995 -607.369 
224.232 -305.156 35.735 -632.393 
226.296 -301.402 39.489 -657.706 
228.264 -297.633 43.258  -683.287 
230.144  -293.852 47.0389 -709.121 
231.941  -290.060 50.831 -735.191 
233.663  -286.257 54634  -761.485 
235.316  -282.445 58.446 -787.991 
236.903 -278.623 62.268 -814.697 
238.430  -274.793 66.098  -841.595 
239.902 -270.954 69.937 -868.675 
241.322  -267.107 73.784 -895.931 
242.693 -263.252 77.639 -923.353 
244.018  -259.390 81.501 -950.937 


276.619 


AH; AG; 
— 340.891 — 361.700 
-340.908  -361.829 
=341.915 ~~ =—368.657, 
-346.169 -374.897 
-347.412  -380.524 
- 348.566 -385.950 
~349.669 -391.215 
-350.742  —-—396.344 
-—351.794 -401.354 
—352.832 -—406.260 
-353.859  -—411.071 
—354.867  -415.798 
-—355.860 -420.448 
—356.837 -—425.027 
-357.800 -429.542 
-—503.956 -426.876 
—504.141 — 422.336 
-—504.324  -—417.786 
-504.502 —413.227 
-504.678  -408.659 
- 504.851 — 404.083 
—505.021 — 399.499 
-505.188 -—394.907 
-505.353 -390.309 
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